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FOREWORD

This publication prescribes standardized methods for use in designing instrument flight procedures.
It is to be used by all personnel charged with the responsibility for the preparation, approval, and
promulgation of terminal instrument procedures. Compliance with criteria contained herein is not a
substitute for sound judgment and common sense. These criteria do not relieve procedures
specialists and supervisory personnel from exercising initiative or taking appropriate action in
recognizing both the capabilities and limitations of aircraft and navigational aid performance. These
criteria are predicated on normal aircraft operations for considering obstacle clearance
requirements.

The FAA recognizes that the increase in air traffic volume and technical improvements to air
navigation systems require continuing emphasis on updating flight procedures standards.

This emphasis will be directed toward reassessment of three basic factors which contribute to
overall system accuracy; e.g., ground element, airborne element, and flight technical (pilotage)
element.

Analysis of individual ground system performance, using flight check information in the immediate
vicinity of the facility used will be pursued in the development of standard values for assessing the
dimensions of obstacle clearance areas.

Additionally, recognition will be given to airborne receiver performance to assure that credit is given
to accepted improvements made in the state of the art. Concurrently, a review of airborne receiver
performance is being conducted to determine whether existing standards need to be changed.

Pilotage error standards will be investigated to determine whether recent technological and
operational advances indicate a change to the present standards is required.

Our overall objective is to assure that credit is allowed for improvements made in the ground and
airborne environment and to assure that maximum safe use of airspace is realized.

With this in mind, an annual review of this publication by the signatory agencies, in coordination

*  with other interested parties, will be conducted at the call of the FAA, Office of Flight Operations. «
More frequent reviews shall be conducted if required by a signatory agency. The FAA will provide
approved changes to this publication by means of revision notices as required.

Recommendations concerning changes or additions should be provided to one of the following
approving authorities as appropriate:

* OFFICE OF FLIGHT OPERATIONS, FAA, Washington, D.C. 20591 (Civil Procedures) *
DIRECTOR, U.S. Army Air Traffic Control Activity, Aeronautical Services Office (USAATCA-
ASQ), Cameron Station, Alexandria, Va. 22314

+ CHIEF OF NAVAL OPERATIONS, OP-554, Washington, D.C. 20350
HEADQUARTERS, U.S. Air Force XOORF, Washington, D.C. 20330
COMMANDANT, (G-OSR-2/73) U.S. Coast Guard, Washington, D.C. 20590

These criteria have been officially adopted by the Federal Aviation Administration, the United
States Army, the United States Navy, the United States Air Force, and the United States Coast
Guard. They are applicable at any location where the United States exercises jurisdiction over flight
procedures in terminal areas. In addition, these criteria may be utilized for the development of
special instrument approach procedures for use by U.S. military and air carriers at foreign airports.

Page iii



8260.3B CHG 5

11715783

BY ORDER OF THE SECRETARIES OF THE ARMY, NAVY, AIR FORCE, AND

TRANSPORTATION.

OFFICIAL:
J. C. PENNINGTON

Brigadier General, United States Army
The Adjutant General

OFFICIAL.:

OFFICIAL.:
VAN L. CRAWFORD, Jr.

Colonel, USAF
Director of Administration Services

Page iv

BERNARD W. ROGERS
General, United States Army
Chief of Staff

J. W. NANCE

Rear Admiral, U.S. Navy
Assistant Vice Chief of Naval
Operations/Director of Naval
Administration

LEW ALLEN, Jr.
General, United States
Air Force

Chief of Staff

NORMAN C. VENZKE
Rear Admiral, United States
Coast Guard

Chief, Office of Operations

KENNETH 5. HUNT
Director of Flight Operations
Federal Aviation Administration



2/18/94 8260.3B CHG 16

DEPARTMENT OF DEFENSE DISTRIBUTION AND REQUISITION
U.S. Navy

OPNAVINST 3722.16C

Distribution:
SNDL
- A6 (HEADQUARTERS, U.S. MARINE CORPS)
21A (FLEET COMMANDERS IN CHIEF)
22A (FLEET COMMANDERS)
24A (NAVAL AIR FORCE COMMANDERS)
26J) (FLEET AREA CONTROL AND SURVEILLANCE FACILITY)
271G (SUPPORT FORCE) (COMNAVSUPPFORANTARCTICA, Only)
28A (CARRIER GROUP)
C3B (NAVAL PERSONNEL AT FAA ACTIVITIES)
FAS (AIR FACILITY LANT)
FA6 (AIR STATION LANT)
FA7 (STATION LANT) (GUANTANAMO BAY, Only)
FA24 (BASE LANT) ’
"FB6 (AIR FACILITY PAC)
FB7 (AIR STATION PAC)
FB10 (STATION PAC) (ADAK, Only)
FB34 (FLEET ACTIVITIES)
FC4 (AIR FACILITY NAVEUR)
FCS (SUPPORT ACTIVITY NAVEUR)
FKAlA (AIR SYSTEMS COMMAND HQ) (PMA-213)
FKM19 (PUBLICATIONS AND PRINTING SERVICE)
FKR1A (AIR STATION NAVAIRSYSCOM)
FKR6A (NAVAL AIR WARFARE CENTER AIRCRAFT DIVISION) (WARMINSTER, Only)
FR3 (AIR STATION CNAVRES)
FR4 (AIR FACILITY CNAVRES)
FRS (AIR RESERVE)
FT1 (CHIEF OF NAVAL EDUCATION AND TRAINING)
FT2 (CHIEF OF NAVAL AIR TRAINING)
FTS5 (CHIEF OF NAVAL TECHNICAL TRAINING)
FT6 (AIR STATION CNET)
FT13 (AIR TECHNICAL TRAINING CENTER)
V3 (MARINE CORPS AIR BASES COMMANDERS)
V4 (MARINE CORPS AIR STATION)
A (MARINE CORPS AIR STATION)

CNO N88, N88s, N885F, N885G(35)

SECNAV/OPNAV DIRECTIVES CONTROL OFFICE
WASHINGTON NAVY YARD

BLDG. 200

WASHINGTON, DC 20374-5074 (25 Copies)

Stocked:

NAVY AVIATION SUPPLY OFFICE

PHYSICAL DISTRIBUTION DIVISION CODE 103
5801 TABOR AVENUE

PHILADELPHIA, PA 19120-5099 (100 Copies)

Page v



8260.3B CHG 7 12/6/84

U.S. Army:

In accordance with DMA Catalog of Maps, Charts, and Related Products
Submit requisition to:

USAASO

Cameron Station

Alexandria, VA 22314

U.S. Air Force:

Submit requisition to:
DMAODS/DDCP
Washington, DC 20315

U.S. Coast Guard:

In accordance with COMDTNOTE 5600.
Submit requisition to:

DOT Warehouse

ATTN: M-494.3

1725/35 15th Street, NE

Washington, DC 20002

PUBLIC AVAILABILITY OF INFORMATION. This Handbook is in no way restricted, and the employee to whom it is issued
will make it available for review by the public upon request. The public may purchase this document from:

Superintendent of Documents

U.S. Government Printing Office
Washington, DC 20402

Page vi



2/13/58 8260.3B CHG 17

TABLE OF CONTENTS

CHAPTER 1.

120.
121
122.
123.
124.-129.

Section 3.

130.
131
132.-139.

Section 4

140.
141,
142.
143.-149.

Section §

150.
151
152.-159.

Section 6

160. Identification of Procedures. . . 4
161, Straight-in Procedure Identification .............cwmscuceereminiesisimianessencasssssemsssssssosissssmsscsnsassasesssnsns 4
162. Circling Procedure Identification st s s enenes 4
163. DATETERUALION.........ccvenerescercresicsisnimsssnsassssnsreasssserasssssmerasssstasnsirsssessersesssssasarss s sasssrss 5
164.-169.  RESEIVEL...ooomeecrertcncriestsneseness s sesstsnnast o sstis st shssessar s s s b be it e s b e bssassbssssensbsenras 5

Section 7 PUDLCAEION .....coveeeeieiniesrreseseesnasersvrssemsasssnssssssssersaresssssansassarssssnsassennesss 5

170. Submissica..... reeeesereheseestsareranesasantatasesa st se s seberanaantaresasarnanass 5
17. TOBUAIICE. ...ocurneiennirauesensresstssissanssesasssssssosesnesssasenesstsssssrersmssasssss siseessess aerasssessetiessessssssissanssssestonnassansate 5




8260.3 CHG 17

172.
173.-199.

CHAPTER 2

200.
201.-209.

Section 1

210.
211
212
21.
214,
215.
216.-219.

Section 2

220
221.
222.-229.

Section 3

230.
231
232.
233.
234.
235.
236.

237.-239,
Section 4.

240.
241.
242.
243,
24U,
245.-249.

Section 5.

250.
251,
252.
253.
254.-259.

Page viii

Page No
EAFECtiVe DIE..........oovverrceeriiveressreriosassssantsrssestetsessnsscnssonsssncsss stseasanetsissossatasorssssenstsstssassassssasasessssase 5
REBCEVEA.......eoneeeetenen e teraeranacseascasorassenssssssstitssoptsnessasnes st sssasssbasass st st ssssssantsrsonsnsassassssasasasansssans s
GENERAL CRITERIA
SOOPE.....comisirmersirmsssssassstesss st s e e A SRR R S 7
RESEIVELL......oooeeeieceininecinereras s smi s sasssn i s a st e as s s sans s e bR b s bA bR e s b e s SR s s e s s as s bsnard et asebsasine 7
Common IDfOMMBLON..........cvvvereeereeronterremceaetesesererreescssceesensatesss st et ssbe b stsbssmsessasirssssrassnars sssnssssnseass 7
Units 0f MEASUTSINENL...........cvoeuemeneracceirersmsensasarssssssssssssiasassossiesssbas s snssssonsssatsrssnasbassasosseasasasssinessn 7
Poaitive Course Guidance (PCG)........
Approach Categories (CA..'D .....
Procedure Construction
Controlling Obstacles
RESEIVEG......coomveccurireritinnenens cotesstetsesretstasssssstssesseestsmtasaesassass e trsressasstosshasssesntsrasaastasnss e seansnssensses 9
En ROULE OPErBLONS ........ coooiremcereaittiniienas s st sssrerastaresses s st sessssse e sssstsaassessetsscssess s e nnssaneasen 9
Footer ROULES.........cooeveeernrrerncseseresrisscsssesssemssesassesesesesaesasssnesstreresatncsissssssesssmsesatosasssesanansassussssssansia 9
Minimum Safe/Sector AlAes (MSA) .......ccccverreirieacrecenrensrmsrersesisssessosssensassrsesroescssossstessrssmsrssassss 9
RESEIVOA. ... ceoeiieiecierererne e ccsansssessoe s retessestaes e st s smmsi b sams e ss s semtat R ss R e s e e e A e bt sbebabaerarebes R o e sas b 10
INItAl APPIOBCH ......ooovenirectee ettt e st st b s s e s pa R 10
Initial Approach SEEMEnt ..........cccniriiimmimieiniresrnst e
Altitude Selection......
Initial Approach Segments Based on Straight Courses snd Arcs with PCG
Initial Approsch Segment Based 00 DR.........oovererinenncnnnnn s sienscesreneisesssmsceninse
Initial Approach Segment Based on 8 PT ... cncssesesesssensaisinsenne
Initial Approach Based on High Altitude Teardrop Penetration ...........oovvrrionnrcnnrronscensinnionniinns
Initial Approsch Course Reversal using Noocollocated Facilities and a Turn on 120° or Greater
to Intercept the Inbound Course .. eeererane ettt et SRsR s ke 15
RESEIVELL......eoeereeretr ettt stssas rese st naes s e et sesr ot s hus e bbb s s st R A TSSO H S0 am e 16-2
Intermediate APPIOBCIIES ............cereecmisitninrencsssssiisesemensissssnsssesstsensaesessasassasssssssessssasess bbb sacne 16-2
Intermediate Approach SEgMEnt.............ovvireurrerinisessamesseteneac st esnssase st s e 16-2
ARIGE SELOCHON. .......nceomiierrrincsceie ittt sestssessscssneasisrrnsems sess b oot somtabe s nasshasbseasb st s bbb antsemcasasastossss 16-2
Intermediate Approach Segment Based on Straight Courses..............ooveveennemceceeinneinns OO ¥ |
Intermediate Approach Segment Based on an Are ..18
Intermediate Approach Segment Within & PT .......oeeeainneinmmsnnsreimsisssmsrsmsssseissessrssesesesse 18
Reserved................... tereeeeseretesnrerasse s bers e st s et s e bbb 22
FInAl APPIOBCL ........onvrineeretncttie it s st sasmss s snsssanassasss s s s s st peennesen ververeneeneeen22
Final Approach Segment. w22
Visual Portion of the Final Approach SEgment...........eomiireecmveceiisssinesissessessssssmssanssssssnsssasses 22
Descent ABGIC/GTBAICHL..........ceen et sesnnesusssssnnnstrnsrstssas s snaams s sranss e ses s snsns s s onasnans 23
Visual Descent Point (VDP)............ 25
RESEIVED. ... rirercencnsersneoressesssssessssseassssssionsresetsissnsmsmssissssuss srsitisssstobonssanshnssnsssssssassasis 26




Y1398

Section 6

261.
262.-269.

Section 7.

270.
2.
272.
273.
274.
275.
276.
27
278.
279.

Section 8

280.
281.
282,
283.
284,
285.
286.
287,
288.
289.

Section 9
290.
291.
292.
293,
294.-299.
CHAPTER 3

300.
301.-309.

Section 1.
310.
311
312.-319.
Section 2.

320.
321.

8260.3B CHG 17

Page No
Cireling APPIOBOI.......ooccrieiseeionseiiinsststsssesas st s s s sarsesssessssrss st st e ssasatnas sessist shEP e b et 0o 26
Circling Approach Area............ccococuviicnniininins rreresasarseseretasensesersiresas 26
Circling Approach Area not Considered for Obstacle Clearance..............coumninieneeinsnnnimrssssnes 26
REIEIVEA. ...ttt et s b arre s et s R b0 S e b bbb s b s st et 26

Using Fixes fof DESCEnL ............ovimicemeinienemniscssisinsisinssessissssssssssssssesas st e sssassassass sesessssssssssessans 36-1
Obetacles Close to a Final Approach or Stepdown Fixes..........eiivecicricrcnniciiinnierescasnissesnns 36-2

APPLCBLOL ...t et ere et rs bbb s b e sba e s srass s abs RS R o s s8R bbb e s be A S s e n s anbnn 37
RESEIVEA. ..ottt sttt emees e ess s e staesasa s snte s et srsbsbrs sevetatses s susessann st snsasesnsosertensasenssnrasesen 37
GENETAl INOMDALION .....ccoveerieecriuennenrsrieeeeracesiaesrasosssenssaresssassssssvassessosmresssentessasasssnsessonsaseesssssnsnsanse 37
Establishment. veverrnarersarerassaearacns 37
PUDLCAUON ... .cccieceeeicrraccrestossctnenrraesarnesvssssassssssssaassassrtessssessnansesasssssssasssnssassnnens seans 37
Reserved. . 37
ALLBACS. .....ccooverareererereernserereeresssaronsnssassssessessasseaesssorssssnarommsmssassssssssnsesssssssss st senassanssessesssssssssrassassne 37
Minimum Descent Altitude (MDA)............ocooininrrine st sessessirsssamssessseseseas 37
MDA for STRight-in APDIOBCLL..............oeoverirrersscnssisesiarssssmasssssessrossssssessesesssesemssnssasansessrsassasansasisns 37



8260.3 CHQ 17

322,
323.
324.

325.-329.

Section 3.

330.
331
332.
333.
334,
335.
336.-339.

Section 4.

340.
341.
342.
343.
344,

345.-349.

Section §.

350.
351

352.-359.

Section 6.

360.

361.-369.

Section 7.

370.
I7L-399.

CHAPTER 4.

400.

401.409.

Section 1.

410.
411.
412.
413.
414,

415.419.

Page x

Page No
MDA for Circling Approsch 7
Minimums Adjustment 37
Decision HEAGhL.........ocuirieeiin ettt it emstm b st e bbbttt 38-1
REBEIVOLL........coeieerieciersaneaneenaeserrssssmsssasassas asssstrssasassssesensess sesnertashetb s besb vesss asssrasonsnassassasassssssssnns 38-1
WABIDALIGIES...........cooitraearismmeiserecsenieists st sirst sibsbseneeserasm st st esssstb st s bt st s e b st s s b sttt 38-1
Establishment of Visibility MIGImumDs...............ouvecncverecsesecsssmmmmissssessssssasassncoses ..38-1
Effect of HAT/HAA and Facility Distance on Strught—m and Circling Visibility Minimums ........ 39
Effect of Obstacles ..............coomunneee.
Runway Visual Range RVR) .......
Runway Roquirements for Approval of RVR

Compersbie Values of RVR and Ground Visibility
Reserved.

....................

Visibility Crodit O LAGBtS.....c..oooecoreersoeerrossossesessssssesesssssmmsssssssssser e et 40
GEDETRL. ...t s em s s s e a bbb SR s bantsssenstreirtbores 40
Standard Lighting SYStems ...........oo.ocevceriiimicinicrscasarsscsssmmmmmissessesssassssrsssssrassmssassssssssssssanssnses 40
Operational ConditionS ...t st sees s senstn e ssarasessrasiassassases 40
VSTOALLY ROGUCHOR ... ceeoee oo seeeaereseceereeeessseesersvesssessssresreesesrsssreeeros 41
Other Lighting SyStems............oomuroeorrmceieeresseeeresssnsseesenecs 42
RESEIVE. . ...t se st se s sne st s s st st s e sra sastmtb s e b sonabsav e e b e b s s b bR PR e n b s s e s0s 42
Standard MARUIMUMS ...........cooeieencrennenirsrsetasseaesssesesensscsstasasssimens s tsensmssesssasasssssasssssenstssscssssssssssssa 42
Standard Straight-in MIDIMIUIS ..........ovc.iiiisiereinciecoeenssssonsesminmansaeissssassssasnes sssressssossstsesssasssssess 42
Standard Circling MIDIMIGINS ..........cc..c. coeciinneueeseurinssesracesssessmmtetsssssssssssesssssossesssssassmassms s icsoss 12
RESEIVOL ...ttt e res e sat s e s se s s esenete b e bbb bR R b s e e be s 42
Alternate Mmmums ........................ -42
Standard Alternate MIDIMUINS...........covuorecrvereccsesnrctscsssssorsismmmmsenemss et sassesstsssnssssessissasnass .42
RESEIVEL........ooruerrrmtresereserssenereeenetoris s sessassass rea e s bt srasames st srssemssmsnsbas satsesnss b seassasassnsssenss .42
DIEPAIMUICE............ooveiicrrrsnisensesesisiasiessasbasasesetestsnssssdsensesssseosrmsnsassassesressesnsss assesssseansssssssussessosan 42
Standard Takeoff MINIMIUINS ..........coeuiirmririrrnrereaesseeese e sessemsmssasenssssst st stsi e senscsssensctossemsassacsanans 42
RESEIVOA. ...ttt e esrs e e se s b e e e e e ssase s s bbb SRS O e bRt b E e et nea it sabene 44-1
N-AIRPORT VOR (NO FAF)
GERETRL.......cccreiicccnnaieircrresreainesasisrenesseassessstasssesssasas sebarnessammemsssbnesesserens b bns 45
RESEIVEA. ...ttt cercsesensnnsensssbsssss s ssasenssssansnssarsormsesssssansassasnsessn 45
Low Altitude PrOCOdUTES.............ocommrnr et e crerasssssnsssssrmmensesaresasessesssces 45
FEoder ROULES. ........ccoocereermceiraecieeretosesmeenesescassansesessssa e savassassaneasessnssasanssassnssansnsnessenssrssaassesasess sas 45
Initial ApProach SEEMEnL ...ttt et a st ans b sas e 45
Intermediate Scgment. 45
Final Approach SEQIMEDL...........cciemmmrcommmreercensurisneseseseseassemismssssssseassonsssssessssrossas 45
Missod APPROACE SERINENL .......c..evcecorrmesrreeesstsesrense st esesemmss st sss bt ssms s st b s s bt eees 47
RESEIVEA. ..o eeeeteeeeeeeeeesvaeaseseneesasatsnnnnmsseseaststssesnessssbaessnensmmmarsasssesnssssresnans 47




213198 8260.3B CHG 17

420.
421.
422.
423,
424,
425.-499.

CHAPTER §.

500.
501.-509.

Section 1.

510.
Sl
512,
513
514.
515.-519.

Section 2.

520.
s21.
522.
523.
524.
525.-599

CHAFTER 6

600.
601.-609.

Section 1.

610.
611.
612
613.
614.
615.-619.

Section 2. High Altitude Teardrop Penetrations............cuueeussecerscecereanmimmrssmesssssessssessssssesssarsssasssssssassasessasssned 62

620. Feoder Routes
621. Initial Approach Segment
622. Intermediate Segment.
623 Final Approach Segment.

624: Missed Approach Segment
625.-699  Reserved.




8260.3 CHG 17

CHAPTER 7.

700.
701.-709

Section 1.

710.

) 711
2.
713.
T14.
715.799.

CHAPTER 8

800

801.-809.

Section 1

810.
811.
812.
813

814.

815.-819.

Section 2

820.

821.-829.

Section 3

830.
831.-899

CHAPTER 9

900.
901.

902.-909.

Section 1.

910.
911.
912.
913.

914.-519.

Section 2

920.
9221.

Page xii

Reserved.......oeeerenemrerrerescccrenecasenns 73
INSTRUMENT LANDING SYSTEM (ILS)

GEDETRL. ... ceerrescerctneerre s st sesssse s s st bbb R as b e e e AR bR R bbbk RR R0 75
DEfiRIGON OF TYPES....c..cooceecarraeseraserecssremseermssasessessenecs sersssestamres st sesn s bbbt trsinRsamarebressibes 75
RESEIVE ..ot sm e nes st s b s s ssebas s s b e m s sh e st so et bAs bt r e renn 75
ILS Category ] COmpPOnents............ccoveiireciemimsunnmssimssisissisissssistansesesassssssssistosservassosstonssosssasasas 75
System Components 75
Outer Compass Locator (LOM) .......c.comunisniimsmmimssisisssmmsssiessnsssssssssssssssasassssssasmssssssssssssses 75
Distance Measuring Equipment (DME) 75
INOPETAUVE COMPONENLS .......ooreeererereesrnrererisisnersescissssssssssiaresssssatassssssscssssssssnssassessssomtsssesssssanssenes 75
RESEIVE........oeerececc ettt sessasn st s st a A s s st s s e bbb R ad 75
ILS Category I Critetia.........oovnemeevnncnnervnnnires 75
FOoder ROULES.......couvercrrmereecvenreeconsseersenssssanssmseassins s abasssssssss st sasssssss ssbesscssssonsessessssrassssanes 75
Initial APProBch SEEIMENL ..........ooccviinierisiiimnsississ sttt sssesasens s sarsssssensssisssas st sssesss 75




2/13/98

922.
923.
924.
925.-929.

Section 3.

930.
931
932.
933.
934.
935.
936.
937.
938.
939.

Section 4.

940.
941.
942.
943.
944.
945.

946.-949.

Section 5.

950.
951.
952.
953.
954.
958.
956.
957.

958.-959.

Section 6

960.-969.

Section 7

970.-979.

Section 8

980.
981.

982.-989.

8260.3B CHG 17

Page No
Intermediate SEEIERL ..........ccoinimii s ssss st s e e b sa ettt s a s a s et 76
DES0Ct GIBAIEHL. ........cc.eoverentceentressencmcasriersansstasssassisassessssmstsstassnsssabas semsentonas snssssssssebasanssssonssens 76
AlUDAE SELECHOML...........ccoerecaniraritasinsiaserssiscsnesesersssssresssanssssemtssnssssnssans 76
RESEIVEA. ......oceeeeerirrrenresnerrcssnsaasaseasessassessetasnssasasssuetressetssossossasassasasstesssaessesssssasss rassrosacaersotaniossnan 76
TLS Category I FiDal APDrosch..........coivivicimiesermsssesss s sssmstisssscsississeissostenessisssssssssssasass ')
Final Approach SEEIENL............ccoiiiieircsiienssesrirsssess s ressssssessessmasmssesssnissess s rasas T
Final Approach Obstacle Clesrance Surface (OCS) ceecerecerrercrmtsarsmnis sttt ssstsrassessassemsecrssonans m
Transitional Surfaces -
Deleted
Obstacle Clearance...
Effect of Obstacles Inside the DH.
Glide Slope
Relocation of Glide Slope.
Decision Height (DH)
Reserved' .......ciiinminniiiiencnsinnns
ILS CAT I Missed APProachi.........c.cccicimesemesmsnmecesssenicsmmsrssssnstsissssssssnsssssssssnessesssssessssssssssss 79
Missed Approach Segmeat remermrastetetityetasas naes e R R e mst et et R SRSt SRS b b er ks s anE s sessanen 79
Missed Approach Point (MAP) .. ceeuerereeseat R s R s e st be e e 79
Straight Missed Approach .
Turning Missed
Missed Approach Obstacle Clearance
Combination Straight and Turning Missed Approach Area.
Reserved..........ccvenneiiininen

MDA ......ccvitmmninennsnissssssassssnssesmosmmssnessasns 83
Missed APPIOAch SEEIMCTIL ............imimiiiiniissisiiasisi s s sssasssssssss s ssnsseste s snsasssassastssessobssantassn 83
RESEIVEA. ...t rereerrsernereretsesssi s st nensas hasstsarasssses ismsssben b st sesas b baaR e s bbb e b sa st e se b n s 83
ILS Category (CAT) II 83
RESEIVOL.......oeie e eeerieensecnsaeacasesnsnasasssostsamsassessasmacsseme st s simsssbas st a bt st e an R s srsm e sensssen sttt 83
ILSCATIO tresererssearessesesenentansessrssssaseaserrane 83
RESEIVE........ooeececi e svee s ebasenrassnesissetssasessassressssasessnssssmsessesnssensssanassstesassessessatrsssansene 83
Glide Slope Threshold Crossing Height Requirements..........c.cconoiveceinees 83
Category 1 Threshold Crossing Height (TCH) Requirements.... 83
Category I and Il TCH REQUIFEIIENLS..........c.cooverrerromercrsrsmerismsmonessansssmssssassssssssssessassssssssssatsesesses 83
RESEIVE. ...t rcrrcrcssnssissasissesesosassas s e s eensssmse s ssssos 84

Page xiii



8260.3 CHG 17

2/13/98

1010. 87
1011. 87
1012. 87
1013. Feeder Routes and Initial Approach Segments............cccocneiiininiesisinecniessnisessssssssesssens 87
1014, Intermediate Approach SEgImEnt ...ttt enaes 87
1015. Descent Gradient ..........cccocoieimiimcninisosisn s ssissnssssssismsssninssssesssssssans 87
1016. AIAC SCIOCUON .......coeermcrrieneeeetiecincteesen e eriese s rissesassins s ssssaas s besa s st saststsasasasmssb s ensasssasanes 87
J017.-1019.  RESEIVEA.....ccocteiceeeecnicnccssiersesassescsssrsrmess sassssessnetsassesnessasessmsmsnsassinessesenas seersestontossrensrssnsastsssnssns 88
Section 2. PAR FiDAl APPIOACH........covvetrierrecemrrensensssacsessessseseessressermiemsomsesmeseseressesssensse seasesesersssossssssssesss 88
1020. Final Approach SEZIMEDL. ...ttt st s s s ssess st s e s con 88
1021. Final APProach OCS ... rsinimisnessssssssssssssssssssssimsssssassasssssssssssessesssssessaessssssisssssssssons 83
1022. Transitional SUITRCE. ..........c.covceiceeuecrrrnsrrareacssnresssessemsmmsesssosemsceseasenseessnssesemsassosecnsssmsessmsionscsonse 88
1023. DIRJEABA ..ot eeremeiri e ise s esstes et e e s s b s RS SRR e 4R e e ba bR bS8 88
1024, ObStacle CICAIANCE...........cccec ettt ceeanssmsssescsnsstsnssimssessnesesmansssssussnensasas 88
1025, Effect of Obstacles Inside the DH ...t snsissisiesssasssissscseiecssasnaens 89
1026. Glide SIOPE ADQLE ..ot e sssessiss s s s e sss s s sr s st s s a s srssnsns i 89
1027. Rel0CAtON Of GBAE SIOPE..........covrers s sscsimsssssssseesmssmsmsmssmssssesssass s 89
1028, Decision Height (DH)......ccoviv et ssssisssssessssssmsssassssesssscssaatssssmssssissesssases 89
1029. RESEIVEA ......ocveerceaccinreceae e reeraraseeetec st sesne s st s et e saeemase s bssss st te bR b s e bem b oned s meesiecaenbsstsenasanrn s 89
Section 3 PAR MiSS0 ADPPIOBCH...........oocosesereerssssssssssesasssssssessssssessssssesssssssssosssssssssssessassosssrmsssssn 89
1030. Missed Approach Segment............cmmreivcensrincencnns 89
1031. Missed Approach Point (MAP).........coceveereiscrinncnnsmemmmnnonsnsssssssensssismessassesns 89
1032. Straight Missod APPIOBCH............cmmririenisrscrssientin s ssssss s rissiosssssasssassesssssmsonssass 89
1033. Turning Missed APProach.............cceommseerersssesese .92
1034, Missed Approach Obstacle Clearance 92
1035. Combination Straight and Turning Missed Approach Area.........c.coecueimimecrcmeinniscesssiessnsissenns 93
1036.-1039,  Reserved 93
Section 4 Airpost Surveillance RAGAL (ASR) ..c.eveevvvueneessecriserrcnssnsessesescerimmiscrissesesss s snssesssssasessssessmssssns 93
1040. GOCTRL ...t e e s e s s et cs s csees s b st s b s b s aas b b s A bbb R PR s RS e R PSR e e R e R e s b e R SES AR R RS e 93

Page xiv

—



2/13/98

1041.
1042.
1043.
1044.
1045.
1046.
1047.
1048,
1049.

Section 5

1050.

1051.-1059.

Section 6.

1060.

1061.-1099.

CHAPTER 11
Section 1.

1100.
1101.
1102.
1103.
1104.
1105.

Section 2.

1106.
1107.
1108.
1109.
1110.
1111

1112,
1113.
1114,
1115,
1116,
1117.
1118,
1119,
1120.
1121,
1122
1123,
1124,

8260.3B CHG 17

. Page No.
Initial Approach SogImeDL..........ccooorerameersssserssssriracns . 93
Intermediate Approach Segment ..........cccmriemmmiiiniiriemenmssisesressssassinns .95
Altitude Selection ... R e RS RR R AR AR R AR AR 9%

Deleted ...
Type of Pmoedure Helicopter Only Proccdmu
Facilities for which Criteria are not Provided ...t e s ssssensan

Descent Gradient
Imtul Approach Scgments based on StmghtComu and Arcs wnh Posnuve Course
Initial Approach Based on Procedure Tum
Intermediate Approach Segrnent Based on Straight Courses
Intermediate Approach Segment Based 00 a0 Arc.........ccoeiiinniiisininesiessesesainasanes
Intermexliate Segment within Procedure Tum Segment ...........occeiriercnneinenssnnnensssocssssesenns
FIDAL ADPOOACH......ocoereeesrsesssssesssssssssssssssesssmresseesssimesssssnse

Missed Approach Point -
Straight Missed Approach Arca
Straight Missed Approach Obstacle Clearance
Tuming Missed Approach Area...........ccvorveceminrvecnens
Turning Missed Approach Qbstacle Clearance...
CanbmahouShmg.htandTwnmngsedApptmch
Holding Alignment.
Holding Area

Page xv



8260.3 CHG 17

Section 3.

1125,
1126.
1127.
1128,
1129.

Section 4

1130.
13l
1132

Section §

1133.
1134.
1135,
1136.
1137
1138.

Section 6.

1139.
1140,

Section 7
1141.
1142,
1143,

Section 8

1144.-1149.

Section 9

1150.
1151
1152
1153.
1154,
1155.

Section 10

1156.
1157,
1158.
1159.
1160.
1161.

Page xvi

Page No.
Takeoff and Landing MIRUIIUIMS .............cccoceeecrtmsessrmemeasssmsmisssstssissasensmssassesessesesssnessasssassrsansassnss 102
Application....
Altitudes
Visibility.
Visibility Credit
Takeoff Minimums
On-Heliport VOR Q0 FAF) ...t ececsconensmsssssssssssssssasescssnas 104
GEDEIRL ..ottt st e et st erem s e oA R s e e kA r e ans 104
Initial and Intermediate SeEMEnLS..... ..ot sersssas e reaass seeses 104
Final APproach SERIEDL ... ..........occnciiinitririininsietissnieessssismsssssssssssinssansass s ssssossnsssessassaassesesses 104
TACAN, VOR/DME, and VOR With FAF ...t snscaniseesseresssessnns 104
Final Approach Segment..................
Reserved........covicniininncnecsiiens
Missed Approach Point.........ocoenceecee.
Arc Final Approach Segment Radius
Arc Final Approach Segment ALIGDMENL ...........ovvricemurinimmmemessseisassmessessesrsensssesssssrsassasss 105
RESEIVEA..........ooeiictreccere it trrs e e bt en s eas s s sam s sasaesese ek nsesbueresseseseneassssenssensncersbacssrsssns 105
On-Heliport NDB, NO FAF ... isninecssensasiisceosssssosssssssssssasisseassesssseisasssssass 105
GEDEIAL ...ttt ceces s ton e se bt es e e mr e e e e soese s PR bbbt R s R e bR eee 105
Final Approach SEIMEnt........co.oviiiiint ittt casnsss s ss s st e sre s n s 105
NDB Procedures With FAF ..............ocooirreeieneiniesscesestesmermsssseassemsenscesssassasssesstseesssrnsses sremsss 106
GEDETR............oecrereerecsereereesrenesetaase e s bescso st coststs s esasssassrssiasesoaas st sssbrsbasssinsessasnssassesessatssaesse 106
Final APproach SEEIMEDL.............c..vevereeeecrarsceseassssenaascssessemsersssrsssersesesssssassassessssassessensostassserses 106
Missed Approach POIDE .......cc..o.omiiciireiiirccccetiiarsressesectemsmanerssst e enatotsesessnstsess o snssnsnessasnine 106
RESERVED
RESEIVEA ........oovriecnnereicecerencnre e sessssssssesssnsssasosssssasanas sesessmsesssstasssasasansasas s sassasssnssassssnsnsessssseon 106
TLS PTOCOAUTES ........conorererenraensensasnensensesesscstasssansesss amsnesrmssssesbosne s b asesases s sbasiassasssassanesensenann 106
GEDETRL ...ttt ses st pea s st e m s s anms R e bbb b ae s s e s s Rt 106
Intermediate Approach SEgIment ...ttt s s 106
Final Approach Segment..... "
Missed APProach ATER..........c..oceiicuimiesnisnirensseimsirsies e e tsessssssssssasassrsessss s snssonsssistsnssansastoss 106
MICTOWRVE ILS......conirircsisicsiinnssassssonessssesinssssmeesansssmsssascssomssnesiss stabsasssssssssesesssenssssemmessesensasarsis 106
Localizer and LA ..........ocoiiirerenresrsecsisssiesemessssssssms sssssomsnsssssstsms tasersasessostssosansss sesssesmcsseseses 106
Precision Approach Radar (PAR) .........coueemssrnsiisenimemnsssinmsmessssssasmssscssmsssiasisessssesssosssssssessssise 107
Intermediate Approach SEEMEnt ...........ceccuriermnrmsusiestsessisimmsssrmesicsssassssacsseasseasessenessmssssssasenes 107
Reserved retrreonenernraes 107
Final Approach Segment 107
Final Approach Alignment.... - 107
Final Approach Ares 107
Reserved Heteaeretnaansre A AR st eb e et s sa s et seb 107




21398

1162.
1163.
1164.
1165.
1166.
1167.
1168.
1169.
1170.
1171,

Section 11.

1172,
1173
1174.
1175.

1176.-1199.

CHAPTER 12.

1200.
1201.
1202.
1203.
1204,
120s.
1206.
1207.
1208.

1209.-1299.

CHAPTER 13.

CHAPTER 14.

1400,

1401.-1409.

1410.
1411,
1412.
1413.
1414,
1415.

1416.-1499.

CHAPTER 15.

1500.
1501.
1502.
1503.
1504.

8260.3B CHG 17

Final Approach Obstacle Clearance Surface
Transitional Surfaces...........ovnievenrinnirnnnee
Obstacle Clearance.............ccocvvverervavennns
Glide SIOPe......oonemrrmiemcnmicsrersessssisesenssssesess

Relocation of the GIAE SIOPe..........c..reeivnirmerirsmsssssnmsesiesmsssssntsssisissiens ssssssssssssssanss
Adjustment of DH
Missed Approsch Obstacle Clearance
Straight Missed APPrORCh ATa...............coimciciciissssssis b st s bassss s st ssss s sorsess
Turning Missed Approach Ares
Combination Straight and Turning Missed Approach Area..........c.oiniinmiicionnnesssrnssonnesss 110

Requn'ed Ceiling and Visibility MANIMUIDS .......covmremirerrtcsnminssinnsiasnestssies st ebsssssessienses 124
...................................................................................................................................... 124
RESERVED......mierecnitincessanssemesessssissasssnssasssnssness sesss sesas sassessastasssastet st stetsesesssas sesssasantssssisossss 125

GEDETRL ... e eecvs et san stsb e emtsansesasbonsasans sebene s ansns seree TR er e asas s nsesenessbinsseans 137

RESEIVE.......o.oooeeeceeneseecssese v sesesentae e ssbesissasasassssssases s saesesessatsemsssessesssssrebensssssasasssmassensanes 137

Feeder Routes

Initial Approach Segment...............cccvmemrineiranccnscocerenes

Intermediate Approach Segment

Final Approach SE@MEnL...........ccermseieermcrsrenresensriamsrsssssesmassssecesemssassssssessssanssessessanessrss 137

Missed Approach Segment. . 138

Back Course PIOCOBUIES...........cocovevrerinnieieniscnressersesasstssresssssasassssarssssssssnssesesssessssssesssasasssarassas 138

RESEIVRA .. ... eterireaeonsasascsnstersassstass sememstsmtpesasssessssmsmasobenssassasestasesnasonosasesassassanssarsesss 138

AREA NAVIATION (RNAV)

GEDETL ... en e e reasssrsasessesrmsassasssrsassssarens . 15-1
Terminology . 15-1
Procodure ConstruCtion ..........cccceeerreeesesesersacssmasasseemesesessssssesesensssssenssssessssnes 15-2
REBEIVE...........ooorevevevcneivrevirressnissssssrasassosasssomsarssserensesasssensnsassassensassanes 156
REfETENOE FACIHIES ... oeeenecereeeseerensusnciere s cracsamrescesesssenennessestsssssssssssnsobsasessnssssntosesansaseassnntss 156




8260.3 CHG 17

150s.
1506.
1507.

1508.-1509.

Section 1.

1510.
1511,
1512,

1513.-1519.

Section 2

1520.
1521.
1522.
1523.

1524.-1529.

Section 3

1530.
1531,
1532
1533.
1534.
1535.
1536.

1537.-1539.

Section 4.

1540.

1541.-1599.

CHAPTER 16

CHAPTER 17.

1700.-1709.

Section 1

1710.
1711
1712,
1713.
1714.
1715.
1716.
1717.
1718.
1718.

Page xviii

2/13/98

Page No
................................................... 156
......................................................... 15-7
....................... 15-7
.................................................. 15-7
................................................... 15-7
...................................... 15-7
......................... 15-10
............................. 15-10
RESEIVE........oeeceeeteeees e meeneenesses s setssssbasia e st sas s sms e s s i s s sns et asscsn s pesonesseabesasassunintssssmsianas 15-11
TTUDAL CHEIR ........coeerereee i sss cerarescesssseassesssostse st sstsssssebantsesese s s b s s saebsdmsr st s nnsasas 15-11
Terminal Turning Arca EXPADSION...........c.cvereseissessmssssrsosssseresseseresstssescrsssnstsisssssstsstassesssssessiss 15-11
Tnitial APproach SEEMENL. ..........c.cccroivrcusiiimmismsssres s resssssros s s sa sttt s bsssaess 15-12
INterMEAIAtE SEFIMENL.........c..euceureirecneceresssantsssssssssssss st bsssisssassesssessassss sesmesaessasesasssbuntsessisainass 15-14
Final Approach SEImEnt.............ooireimmsemminnicsrinsssrnssonssicrssismsstasssssssaissersssasassinssssserssssstasssisssesss 15-15
RESEIVEL. ...t ccesit s stess e tsns s s rssste e sesssssssnasabsmssasansane s rasssedos 15-15
M6 APPIOACH -...ccueurtemremrcmniericseasc s ennsssst st sras bt st s nems et 15-15
GEOETRL .o tee s ieenses s e s s sesse s s £ e s et s bbb A e RS Se S AR b e TS b e b e Aok ren bRt 15-15
Missed ADProach SEEMENL............couivvrecmemreiimmmsenstsiimneesssesrsessssssessesssssessssssseseansstssssrscsscsssses 15-15
MAP....cocoeeeectetirrecne et stnsssssssasrsaratsasasmersismssrsrsbatasssaresssasastsssaensons 15-16
SHRIGHE MISI0A APPIOBCH. .....voreo e rsesssesssssssossessessssessesssse s s esenssassssoss s 15-16
Turning Missed APPIOBCL..........ccocuecucerciecmcciirisesneensssn i sssssssss st sstan s ssasas ssessssnsssstarsesscnsensens 15-18
Combination Smlghtam‘lenmgmuedAppmach. ................................................................. 15-18
CIEAEDOE LIMIL.....coeeecieerececrcrieasineesssesssseseosesssensssasssssaserisesebesssbsss s snassanssassrassssssasssssassasasson 15-20
RESEIVE....covoneveeimitrieree st vessesasses s sassassssssasastese b e st e sesserb st sessseesssssshases s sersnssesbasanasss 15-20
ApProach MIDIMUIS ..........crreerciiisisnssnsssmsstnsssstsessssstirssssassssssssastss sstietssssorseniastanssissssssasss 15-20
Approach MIDIMUINS ...........oouimivinisiensssssssssssssssssssessesssss st sessass iossessessssissasssnsansssasssrsssass 15-20
RESEIVOL. ... e eceresr s s et secmeses s ssissasen bR S SeE bbb SRS A SR e b e et ss et s b 15-20
RESERVED.........covtiersrvrersensssssnsrossetsesssessmmssess ssessssssssssssesssssssnse sobessssnssssasassesssase 171
EN ROUTE CRITERIA
Reserved.........coocoemmcriraniienens 173
VHF Obstacle CICATANcE ATEaS...........coonuisssisnserssnsssnrssmssssisnsssssssissssessssssanssssasassssssnsasasssseonsss 173
En route Obstacle Clearance ATEas .............coimmirinnnnmsimsssssssessesssrsesssissess . 173
* PIUDALY ATCRS.........oocnnmririirinnsiermnerisisisisssssssssssesssmsmansststssasserasnesssnassens sasassass 173
SCCODAATY ATCRS.........oonecuiiririricmnstassssisssesssasessbssa st st sesassdtsestrssssmssasa s s s sassnes ses e tasrase bbbt stmsass 173
TUMIDG ATCA ........coooovrrissneenisssssssnsnsestessomtrmisestestsnst st s s ssnssbsrosssssssassassatssssesssnsssosssssrsess 174
Application of Turning Ares Criteria ...... 175
Turn Area TEmpIate ...ttt 175
Changeover Points (COP). ........cccorivirinimnmsmmsrsninesissssessmrssrsmasssassaens 178
Course Change Effect... 179
Minimum Ea route Instrument Altitudes (MEA) 179
Protected En route ATCAS..........oereiecctiininssssisisssssnsssoisessssssssasnseses 180



2/13/98

Section 2

1720.

1721.

1722.

1723.-1729.
Section 3.

1730.

1731,

1732.-1739.
Section 4

1740.

1741.-1749.

Section 5.

1750.

1751.-1759.

Section 6

1760.
1761.
1762.

1763.-1769.

8260.3B CHG 17

Page No

VHF ObStacle CLearBnoe .........ou.oceieriuitieenearenionsmssssiesrmsmssssessssssstasessssstsissresssassnsasssasassssssasssane 180
Obstacle Clearance, PMAIY ATCR.........o.oeecicemvicrerssmaersmmmmssesseissasens cessmpesssssssssssesassssestecesinnns
Obstacle Clearance, Secondary Areas..............ccccneee.

Obstacle Clearance Graph..........ocoieesirvnniennseienses

RESEIVEA. ..ottt sensressesn s sraseta s snectsass b b srsass bbb bbb e e bR SRt e st sesbans 182
AJUDIAES ......cecmcrrrererecnrena e ressesseasseseesat seser et serbema e sussamssoas s s Ear s eb e S Ra S S ha s s S n e s st s s asssn et aravats 182
Minimum Crossing Altitudes (MCA) ..........ocmrmemcmirmsmrmeninscssisssssss s tesssssas st ssnsssssssssssssssnns 182
En route Minimum Holding AIGUACS.... «.......covieecominmirinmnesissrssssmmensessnsstosssisnssmssastsassssssnssasas 183
RESEIVEL....cenerrerrccm et ctnesn oo e et s b s s s et shas s e ar b s a bbb bbb e s bt e et s s 183
Navigational Gaps...........oc.ecicecriiiiiseirnimiisseca e st sessts s s s ssas s st sstss s e bt s e e m e s s e 183
Navigational GAP CrIlETiA ....... cocciccviirinriniiersisiomisaseimissmssssssssssssssassassssssassssssssssnasamsnsnssssnsas 183
RESEIVEA ......ovrrmrreiererisicienrnre sttt e e sast s st nem s ccasastss s st sm b shsbas s ems st s p e nan bt s sma e e e nasn 185
Low Frequency Airways of ROUIES ........coocimiimirieniin s ies st snsnnssensoses s s s sssassssssnanns 185
LF AQrways of ROULES .......ucuiuiireicmrccc et ncst e to e sosems ssstassasssas s essteserensssen ssemsebesssssssns 185
RESEIVE......ccvuiririieierictrr sttt it seesses it s st nasssns s ssrsssass esbamasestssassissstsrestsbassanessere 186

Page xix (and xx)






2/13/98

8260.3B CHG 17

CHAPTER 1. ADMINISTRATIVE

SECTION 1. SCOPE

1. PURPOSE. This handbook contains criteria which
shall be used to formulate, review, approve, and publish
procedures for instrument approach and departure of
aircraft to and from civil and military airports. These
criteria are for application at any location over which an
appropriate United States agency exercises jurisdiction.

2. DISTRIBUTION. This order is distributed to
selected Federal Aviation Administration (FAA)
addressees. For distribution within the Department of
Defense, see pages v and vi.

3. CANCELLATION. Order 8260.34, Glide Slope
Threshold Crossing Height Requirements, dated
10/26/83, is canceled. This change also incor-
porates criteria contained in VN Supplements 2
and 3 to Order 8260.3B; therefore, VN SUP 2,
dated 10/8/92, and VN SUP 3, dated 1/11/93,
are canceled.

4. EXISTING PROCEDURES. Existing procedures
shall comply with these standards. Approval of
nonstandard procedures as required is specified in
paragraph 141.

5. TYPES OF PROCEDURES. Criteria are provided
for the following types of authorized instrument
procedures:

a. Precision Approach.

(1) Straight-In. A descent in an approved pro-
cedure where the navigation facility alignment is
normally on the runway centerline and glide slope (GS)
information is provided. For example, Precision
Approach Radar (PAR), Instrument Landing System
(ILS) and Microwave Landing System (MLS)
procedures are precision approaches.

(2) Simultaneous. A procedure which provides
for approaches to parallel runways. This procedure uses
two or more ILS-equipped parallel runways. Simul-
taneous approaches, when authorized, shall be radar
monitored. Military commanders may approve simul-
taneous approaches based upon dual precision radar.

b. Nonprecision Approach.

(1) Straight-In. A descent in an approved
procedure in which the final approach course (FAC)

Chap 1
Par 1

alignment and descent gradient permits authorization of
straight-in landing minimums.

(2) Circling. A descent to circling minimums
from which a circle to land maneuver is performed, or an
approach procedure which does not meet criteria for
authorizing straight-in landing minimums.

¢. Departure Procedures. Procedures designed to
provide obstacle clearance during instrument departures.

6. WORD MEANINGS. Word meanings as used in
this manual:

a. Shall means that application of the criteria is
mandatory.

b. Should means that application of the criteria is
recommended.

¢. May means that application of the criteria is
optional.

7.-119. RESERVED.

SECTION 2. ELIGIBILITY, APPROVAL,
AND RETENTION

120. ELIGIBILITY.

a. Military Airports. Procedures at military
airports shall be established as required by the directives
of the appropriate military service.

b. Civil Airports. Instrument procedures shall be
provided at civil airports open to the aviation public
whenever a reasonable need is shown. No minimum
number of potential instrument approaches is specified;
however, the responsible FAA office must determine
that a public procedure will be beneficial to more than a
single user or interest. Private procedures, for the
exclusive use of a single interest, may be provided on a
reimbursable basis under Title 14 of the Code of Federal
Regulations (14 CFR) Part 171, where applicable, if
they do not unduly conflict with the public use of
airspace. Reasonable need is deemed to exist when the
instrument flight procedure will be used by:

(1) A certificated air carrier, air taxi, or
commercial operator; or
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(2) Two or more aircraft operators whose
activities are directly related to the commerce of the
community; or

(3) Military aircraft.

121. REQUESTS FOR PROCEDURES. Requests
for military procedures are processed as described by the
appropriate military service. No special form is required
for requesting civil procedures. Civil requests may be
made by letter to the appropriate Regional Office.
Requests for civil procedures shall be accepted from any
aviation source, provided the request shows that the
airport owner/operator has been advised of this request.
(This advice is necessary only when the request is for an
original procedure to an airport not already served by an
approach procedure.) Airport owners/ operators will be
advised of additional requests for procedures by the
FAA as soon as possible after receipt thereof.

122. APPROVAL. Where a military requirement or
reasonable civil need has been established, a request for
an instrument approach procedure (IAP) and/or
instrument departure procedure for an airport shall be
approved if the following minimum standards are met:

a. Airport. The airport landing surfaces must be
adequate to accommodate the aircraft which can be
reasonably expected to use the procedure. Appropriate
runway markings, hold position markings, and signs,
required by AC 150/5340-1, Marking of Paved Areas on
Airports, shall be established and in place; and all
runway design standards in AC 150/5300-13, Airport
Design, must be met. Runway lighting is required for
approval of night instrument operations. EXCEPTION:
Do NOT deny takeoff and departure procedures at night
due solely to the absence of runway edge lights. The
airport must have been found acceptable for instrument
flight rules (IFR) operations as a result of an airport
airspace analysis conducted pursuant to Order 7400.2,
Procedures for Handling Airspace Matters, and/or
appropriate military directives, as applicable. Only
circling minimums shall be approved to airports where
the runways are not clearly defined.

b. Navigation Facility. All instrument and visual
navigation facilities used must successfully pass flight
inspection.

¢. Obstacle Marking and Lighting. Obstacles
which penetrate 14 CFR Part 77 imaginary surfaces are
obstructions and, therefore, should be marked and
lighted, insofar as is reasonably possible under FAA
Advisory Circular AC 70/7460.1, Obstruction Marking
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and Lighting. Those penetrating the 14 CFR Part 77
approach and transitional surfaces should be removed or
made conspicuous under that AC. Normally, objects
which are shielded need not be removed or made
conspicuous.

NOTE: In military procedures, the appropriate
military directives apply.

d. Weather Information. Terminal weather
observation and reporting facilities must be available for
the airport to serve as an alternate airport. Destination
minimums may be approved when a general area
weather report is available prior to commencing the
approach and approved altimeter settings are available
to the pilot prior to and during the approach consistent
with communications capability.

e. Communications. Air-to-ground communica-
tions must be available at the initial approach fix (IAF)
minimum altitude and when the aircraft executing the
missed approach reaches the missed approach altitude.
At lower altitudes, communications shall be required
where essential for the safe and efficient use of airspace.
Air-to-ground communication normally consists of ultra
high frequency (UHF) or very high frequency (VHF)
radio, but high frequency (HF) communication may be
approved at locations which have a special need and
capability. Other suitable means of point-to-point
communication, such as commercial telephone, are also
required to file and close flight plans.

123. RETENTION AND CANCELLATION. Civil
instrument procedures shall be canceled when a re-
evaluation of the usefulness of an IAP indicates that the
benefits derived are not commensurate with the costs of
retaining the procedure. This determination will be
based upon an individual evaluation of requirements
peculiar to each specific location, and will consider
airport complexity, military requirements, planned
airport expansion, and the need for a backup or
supplement to the primary instrument approach system.
Certain special procedures exist, generally based on
privately operated navigation facilities. ~ When a
procedure based on a public facility is published, special
procedures for that airport shall be canceled unless
retention provides an operational advantage to the user.
Before an instrument procedure is canceled, coordination
with civil and military users shall be effected. Care
shall be taken not to cancel procedures required by the
military or required by air carrier operators at
provisional or alternate airports Military procedures
shall be retained or canceled as required by the
appropriate military authority.

124.-129. RESERVED.
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SECTION 3. RESPONSIBILITY AND
JURISDICTION

130. RESPONSIBILITY.

a. Military Airports. The United States Army,
Navy, Air Force, and Coast Guard, shall establish and
approve instrument procedures for airports under their
respective  jurisdictions. The FAA will accept
responsibility for the development and/or publication of
military procedures when requested to do so by the
appropriate military service through an interagency
agreement. Military instrument procedures are official
procedures. The FAA (AVN-100 Regional FPO) shall
be informed when military procedures are canceled.

b. Civil Airports. The FAA shall establish and
approve instrument procedures for civil airports.

¢. Military Procedures at Civil Airports. Where
existing FAA approach or departure procedures at civil
airports do not suffice, the military shall request the
FAA to develop procedures to meet military require-
ments. These requirements may be met by modification
of an existing FAA procedure or development of a new
procedure. The FAA shall formulate, coordinate with
the military and industry, and publish and maintain such
procedures. The military shall inform the FAA when
such procedures are no longer required.

131. JURISDICTION. The United States Army,
Navy, Air Force, Coast Guard, and Marine Corps
Commanding Officers, or FAA Regional Directors
having jurisdiction over airports are responsible for
initiating action under these criteria to establish or revise
TERPS when a reasonable need is identified, or where:

a. New facilities are installed.

b. Changes to existing facilities necessitate a
change to an approved procedure.

¢. Additional procedures are necessary.

d. New obstacles or operational uses require a
revision to the existing procedure.

132.-139. RESERVED.
SECTION 4. ESTABLISHMENT

140. FORMULATION. Proposed procedures shall
be prepared under the applicable portion of this
publication as determined by the type and location of
navigation facility and procedure to be used. To permit
use by aircraft with limited navigational equipment, the
complete procedure should be formulated on the basis of
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a single  navigation facility whenever possible.
However, the use of an additional facility of the same or
different type in the procedure to gain an operational
advantage is permitted.

141. NONSTANDARD PROCEDURES. The
standards contained in this manual are based on
reasonable assessment of the factors which contribute to
errors in aircraft navigation and maneuvering. They are
designed primarily to assure that safe flight operations
for all users result from their application. The
dimensions of the obstacle clearance areas are
influenced by the need to provide for a smooth, simply
computed progression to and from the en route system.
Every effort shall be made to formulate procedures in
accordance with these standards; however, peculiarities
of terrain, navigation information, obstacles, or traffic
congestion may require special consideration where
justified by operational requirements. In such cases,
nonstandard procedures which deviate from these
criteria may be approved, provided they are fully
documented and an equivalent level of safety exists. A
nonstandard procedure is not a substandard procedure,
but is one which has been approved after special study
of the local problems has demonstrated that no
derogation of safety is involved. The FAA, Flight
Technologies and Procedures Division, AFS-400, is the
approving authority for nonstandard civil procedures.
Military procedures which deviate from standards
because of operational necessity, and in which an
equivalent level of safety is not achieved, shall include a
cautionary note to identify the hazard and shall be
marked “not for civil use.”

142. CHANGES. Changes in instrument procedures
shall be prepared and forwarded for approval in the
same manner as in the case of new procedures. Changes
so processed will not be made solely to include minor
corrections necessitated by changes in facility
frequencies, variation changes, etc., or by other minor
changes not affecting the actual instrument procedure.
Changes which require reprocessing are those which
affect fix, course, altitude, or published minimums.

143.-149. RESERVED.
SECTION 5. COORDINATION

150. COORDINATION. It is necessary to coordinate
instrument procedures to protect the rights of all users of
airspace.

a. Military Airports. All instrument procedures
established or revised by military activities for military
airports shall be coordinated with the FAA or
appropriate agency or an overseas host nation. When a
procedure may conflict with other military or civil
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activities, the procedure shall also be coordinated with
those activities.

b. Civil Airports. Prior to establishing or revising
instrument procedures for civil airports, the FAA shall,
as required, coordinate such procedures with the
appropriate civil aviation organizations. Coordination
with military activities is required when a military
operating unit is based at the airport or when the
proximity of a military airport may cause procedures
conflicts.

c. Air Traffic Control (ATC). Prior to
establishing or revising instrument procedures for a
military or civil airport, the initiating office shall
coordinate with the appropriate FAA Air Traffic office
to ensure compatibility with air traffic flow and to assess
the impact of the proposed procedure on current or future
air traffic programs.

d. Airspace Actions. Where action to designate
controlled airspace for a procedure is planned, the
airspace action should be initiated sufficiently in
advance so that effective dates of the procedure and the
airspace action will coincide.

e. Notice to Airmen (NOTAM). A NOTAM to
RAISE minimums may be issued in case of
emergencies; i.c., facility outages, facility out-of
tolerance conditions, new construction which penetrates
critical surfaces, etc. NOTAM’s may also be issued to
LOWER minimums when a supporting facility is added
and a significant change in minimums (60 feet in
MDA/DH or a reduction in visibility) will result. A
NOTAM may be issued to RAISE OR LOWER
minimums as appropriate on a no-FAF procedure when
a procedure turn (PT) altitude is modified as the result of
construction or terrain, or when a facility restriction is
removed. However, a complete new procedure may not
be issued by NOTAM, except where military
requirements dictate. ATC shall be advised of the
required NOTAM action prior to issuance and normal
coordination shall be effected as soon as practicable.

151. COORDINATION CONFLICTS. In arcas
under the FAA jurisdiction, coordination conflicts which
cannot be resolved at the field level shall be submitted to
the appropriate FAA region for additional coordination
and resolution. Problems which are unresolved at the
regional level shall be forwarded to the FAA, AFS-400,
for action. If the problem involves a military procedure,
parallel action through military channels shall be taken
to expedite coordination at the appropriate level.

152.-159. RESERVED.
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SECTION 6. IDENTIFICATION OF
PROCEDURES

160. IDENTIFICATION OF PROCEDURES.
Instrument procedures shall be identified to be
meaningful to the pilot, and to permit ready
identification in ATC phraseology.

161. STRAIGHT-IN PROCEDURE IDENTIFI-
CATION. Instrument procedures which meet criteria
for authorization of straight-in landing minima shall be
identified by a prefix describing the navigational system
providing the final approach guidance and the runway to
which the final approach course is aligned:

a. Non-RNAYV. ILS runway (RWY) 18R, localizer
(LOC) back course (BC) RWY 7, Tactical Air
Navigational Aid (TACAN) RWY 36, localizer type
directional aid (LDA) RWY 4, nondirectional radio
beacon (NDB) RWY 21, VHF omnidirectional radio
range (VOR) RWY 15, VOR/distance measuring
equipment (DME) RWY 6, ILS or TACAN RWY 9,
etc. A slash (/) indicates more than one type of
equipment is required to execute the final approach; e.g.,
VOR/DME, ete. ILS procedures do not require DME to
fly the final approach, even if a DME fix has been
substituted for one of the marker beacons, hence ILS
procedures will not be named ILS/DME. When a LOC
procedure requires DME or RADAR to fly the final
approach, and is charted on an ILS approach, the
procedure name will be ILS. The chart will be noted to
indicate DME or RADAR is required for localizer
minima, as appropriate. When procedures are
combined, the word “or” shall indicate either type of
equipment may be used to execute the final approach;
e.g., ILS or TACAN, ILS or NDB, VOR/DME or
TACAN, etc. Where more than one approach using the
same final approach guidance is developed to the same
runway, identify each for the runway/navigational aid
combination with alphabetical suffix beginning at the
end of the alphabet; e.g., ILS Z RWY 28L (first
procedure), ILS Y RWY 28L (second procedure), ILS X
RWY 28L (third procedure), etc.

b. RNAYV. Identify WAAS, Baro VNAV, and GPS
approach procedures as RNAV RWY (Number); ¢.g.,
RNAV RWY 21.

NOTE: The published minima lines will identify
required RNAV sensors; e.g., GLS, LNAV/VNAV
(includes degraded WAAS and Baro VNAV), or
LNAV (includes GPS and  WAAS  without
glidepath). A single RNAV approach will be
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published depicting GLS. and/or LNAV/VNAYV,
and/or LNAV minimums where they share the
same courses and altitudes.

¢. OTHER RNAV. Identify VOR/DME and
LORAN based RNAV procedures as (system) RNAV
RWY (number); e.g., VOR/DME RNAV RWY 13,
LORAN RNAV RWY 31.

162. CIRCLING PROCEDURE IDENTIFICA-
TION. When an approach procedure does not meet
criteria for straight-in landing minimums authorization,
it shall be identified by the type of navigational aid
(NAVAID) which provides final approach guidance,
and an alphabetical suffix starting with the beginning of
the alphabet. The first procedure formulated shall bear
the suffix “A” even though there may be no intention to
formulate additional procedures. If additional pro-
cedures are formulated, they shall be identified
alphabetically in sequence, ¢.g., VOR-A, VOR/DME-B,
NDB-C, NDB-D, LDA-E, RNAV-A, ctc. A revised
procedure will bear its original identification.

163. DIFFERENTIATION. Where high altitude
procedures are required, the procedure identification
shall be prefixed with the letters “HI” e.g., HI-VOR
RWY 5.

164.-169. RESERVED.

SECTION 7. PUBLICATION

170. SUBMISSION. Instrument procedures shall be
submitted by the approving authority on forms provided
by the originating agency. A record of coordination
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shall be maintained by the originating agency.
Procedures shall be routed under current orders or
directives of the originating agency.

171. ISSUANCE. The following are designated as
responsible offices for the release of approved
instrument procedures for each agency.

a. Army. Director, U.S. Army Acronautical
Services Agency.

b. Navy and Marine Corps. Chief of Naval
Operations (CNO), Naval Flight Information Group.

¢. Air Force. Headquarters, Air Force Flight
Standards Agency, Instrument Standards Division.

d. Coast Guard. Commandant, U.S. Coast Guard.
e. Civil. Administrator, FAA.

172. EFFECTIVE DATE. TERPS and revisions
thereto shall be processed in sufficient time to permit
publication and distribution in advance of the effective
date. Effective dates should normally coincide with
scheduled airspace changes except when safety or
operational effectiveness is jeopardized. In case of
emergency, or when operational effectiveness dictates,
approved procedures may be disseminated by NOTAM
(see paragraph 150e). Procedures disseminated by
NOTAM must also be processed promptly in the normal
fashion and published in appropriate instrument
procedures charts and in the Federal Register when
required.

173.-199. RESERVED.
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CHAPTER 2, GENERAL CRITERIA

200. SCOPE. This chapter contains only that infor-
mation common to all types of TERPS. Criteria which
do ot bave geneml application are located in the
individual chapters concerned with the specific types of
facilities.

201.-209. RESERVED.
SECTION 1. COMMON INFORMATION

210. UNITS OF MEASUREMENT. Units of
measurement shall be expressed as set forth below:

a. Bearings, Courses, and Radials. Bearings and
courses shail be expressed in degrees magnetic. Radials
shall also be expressed in degrees magnetic, and shall
further be identified as radials by prefixing the letter "R*
to the magnetic bearing FROM the facility. For
example, R-027 or R-010.

b. Altitudes. The unit of measure for altitude in this
publication is feet.  Published heights below the
transition level (18,000 feet) shall be expressed in feet
above mean sea level (MSL), eg 17,900 feet.
Published heights at and above the transition level
(18,000 feet) shall be expressed as flight levels (FL);
e.g., FL 180, FL 190, etc. Reference Title 14 of the
Code of Federal Regulations (14 CFR) part 91.81, FAA
Order 7110.65, Air Traffic Control, paragraph 85.

¢ Distances. Develop all distances in nautical miles
(NM) (6076.11548 feet or 1852 meters per NM) and
hundredths thereof, except where feet are required. Use
the following formulas for feet and meter conversions:
meters
03043
When applied to  visibilities, distances shall be
expressed in statute miles (5280 feet per SM) and the
appropriate fractions thereof Expression of visibility
values in NM is permitted in overseas areas where it
coincides with the host nation practice. Runway visual
range (RVR) shalf be expressed in feet

feet =

meters = feet x 0.3048

d. Speeds. Aircrafl speeds shall be expressed in
knots initiated airspeed (KIAS).

¢ Determination of Correctness of Distance and
Bearing Information. The approving agency is the
authority for comectness of distance and bearing
information, except that within the United States, its
territories, and possessions, the National Oceanic and
Aumnospheric Administration is the authority for
measurements between all civil navigation aids and
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between those facilities incorporated as part of the
National Airspace System (NAS).

211. POSITIVE COURSE GUIDANCE (PCG).
PCG shall be provided for feeder routes, initial (except
as provided for in paragraph 233b), intermediste, and
final approach segments. The segments of a procedure
wherein PCG is provided should be within the service
volume of the facility(ies) used, except where Expanded
Service Volume (ESV) bas beca authorized PCG may
be provided by one or more of the navigation systems for
which criteria has been published herein.

212 APPROACH CATEGORIES (CAT). Aircnaft
performance differences have an effect oo the airspace
and visibility needed to perform certain mancuvers.
Because of these differences, aircraft manufacturer/
operational directives assign an alphabetical category to
each aircraft so that the appropriate obstacle clearance
areas and landing and departure minimums can be
establisbed in accordance with the criteris in this
manual. The categories used and referenced throughout
this manual are: CAT A, B, C, D, and/or E.  Aircraft
categories are defined in 14 CFR part 97.

213. APPROACH CATEGORY APPLICATION
The approach category operating characteristics shall be
used to determine tumning radii minimums and obstacle
clearance areas for circling and missed approach.

214. PROCEDURE CONSTRUCTION. An IAP
may have four separate segments. They arc the initial,
the intermediate, the final, and the missed approach
segments. In addition, an area for circling the airport
under visual conditions shall be considered. An
approach segment begins and ends at the plotted
position of the fix; however, under some circumstances
certain segments may begin at specified points where no
fixes are available. The fixes are named to coincide with
the associated segment. For example, the intermediate
segment begins at the intermediate fix (F) and ends at
the final approach fix (FAF). The order in which this
chapter discusses the segments is the same order in
which the pilot would fly them in a completed
procedure; that is from ap initial, through an
interediate, to a final approach. In coostructing the
procedure, the FAC sbould be identified first because it
is the least flexible and most critical of all the segments.
When the final approach has been determined, the other
segments should be blended with it to produce an
orderly maneuvering pattern which is responsive to the
local traffic flow. Consideration shall also be given to
any accompanying controlled airspace requirements in
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order to conserve sirspace to the extent it is feasible. See

figure 1.
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21S. CONTROLLING OBSTACLE(S). The con-
trolling obstacle in the final approach segment shall be
identified in procedures submitted for publication.

216-'219- RESERVED'
SECTION 2. EN ROUTE OPERATIONS

220. FEEDER ROUTES. When the LAF is part of the
en route structure, there may be no need to designate
additional routes for aircraft to proceed to the IAF. In
some cascs, however, it is necessary to designate feeder
routes from the en route structure to the IAF. Only those
feeder routes which provide an operational advantage
shall be established and published  These should
coincide with the local air traffic flow. The length of the
feeder route shall not exceed the operational service
volume of the faciliies which provide navigational
guidance, unless additional frequency protection is
provided. En route sirway obstacle clearance criteria
shall apply to feeder routes. The minimum altitude
established on feeder routes shall not be less than the
altitude established at the IAF.

a. Construction of a feeder route connecting to &
course reversal segment The arca considered for
obstacle evaluation is oriented along the feeder route at 8
width appropriate to the type of route (VOR or NDB).
The area terminates st the course reversal fix, and is
defined by a line perpendicular to the feeder course
through the course reversal fix.

b. The angle of intersection between the feeder
route course and the next straight segment (feeder/
initial) course shall not exceed 120°.

¢. Descent Gradient The OPTIMUM descent
gradient in the feeder route is 250 feet per mile. Where
a higher descent gradient is necessary, the MAXIMUM
permissible gradient is 500 feet per mile. The
OPTIMUM descent gradient for high altitude pene-
trations is 800 foct per mile. Where a higher descent
gradient is necessary, the MAXIMUM permissible is
1,000 feet per mile.

221. MINIMUM SAFE/SECTOR ALTITUDES
(MSA). A minimum safe altitude provides at least
1,000 feet of obstacle clearance for emergency use,
within a specified distance from the RNAV WP/primary
navigation facility upon which a procedure is predicated.
Minimum altitudes are identified as minimum safe
altitudes or emergency safe altitudes, and are rounded to
the oext higher 100-foot increment.

a. MSA. Establish an MSA for all procedures within
a 25-mile radius of the WP/facility, including the area 4
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from the facility to the airport exceeds 25 miles, extend
the radius to include the sirport landing surfaces up to &
maximum distance of 30 miles. See figure 2-1. Whea
the procedure docs not use an omnidirectional facility;
e.g., LOC BC with a fix for the FAF, use the primary
omnidirectional facility in the area. If necessary to offer
relief from obstacles, establish seclor divisions, or &
common safe altitude (no sectors) for the entire area
around the facility. Sectors shall not be less than 90° in
spread.  Sector altitudes should be raised and combined
with adjacent higher sectors when the altitude difference
does not exceed 300 feet. A sector altitude shall also
provide 1,000 feet of obstacle clearance in any adjacent
sector within 4 miles of the sector boundary line. For
area navigation (RNAV) procedures establish 8 common
safe altitude within the specified radius of the runway
waypoint (RWY WP) for straight-in approaches; or the
airport waypoint (APT WP) for circling procedures; for
GPS approaches, from the WP used for the MSA center
(see figure 2-2).

DUTER
BOUNDARY
SECTOR BOUNDARIES
135

Figure 2-1. Non-RNAV MSA, Par2IL

Figure 2-2. RNAV MSA. Par 221
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b Emergency Safe Altitudes (ESA). ESA's are
normally developed only for military procedures, and at
the option of the approving authority. Establish ESA's
within a 100-mile radius of the navigation facility or WP
used as the ESA center, with a common altitude for the
catire area. Where ESA's arc located in designated
mountainous areas, provide at least 2,000 feet of
obstacle clearance.

222.-229. RESERVED.

SECTION 3. INITIAL APPROACH

230. INITIAL APPROACH SEGMENT. The
instrument approach commences at the IAF. In the
initial approach, the aircraft has departed the en route
pbase of flight and is maneuvering to enter an inter-
mediate segment. When the IF is part of the en route
structure, it may not be necessary to designate an initial
approach segment. In this case, the approach
commences at the IF and intermediate segment criteria
apply. An initial approach may be made along an arc,
radial, course, heading, radar vector, or 8 combination
thereof. Procedure turns, bolding pattern descents, and
high altitude penctrations are initial segments. Positive
course guidance (PCG) is required except when dead
reckoning (DR) courses can be established over limited
distances. Although more than one initial approach may
be established for a procedure, the number should be
limited to that which is justified by traffic flow or other
operational requirements. Where holding is required
prior to entering the initial approach scgment, the
holding fix and IAF should coincide. When this is not
possible, the IAF shall be located within the holding
pattera on the inbound holding course.

231. ALTITUDE SELECTION. Minimum altitudes
in the initial approach segment shall be established in
100-foot increments; i.e., 1,549 feet may be shown as
1.500 feet and 1,550 feet shall be shown as 1,600 feet.
The altitude selected shall not be below the PT altitude
where a PT is required. In addition, altitudes specified
in the initial approach segment must not be lower than
any altitude specified for any portion of the intermediate
or final approach segment.

232, INITIAL APPROACH SEGMENTS BASED

ON STRAIGHT COURSES AND ARCS WITH
PCG.

a. Alignment.
(1) Courses. The angle of intersection between

the initial approach course and the intermediate course
shall not exceed 120°. When the angle exceeds 90°, a
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radial or bearing which provides at least 2 miles of lead
shall be identified to assist in leading the turn onto the

intermediate course (see figure 3).
MAP FAF ¥
Facly - /
T e T VA
Lesd radial

%

Figure 3. INITIAL APPROACH INTERCEPTION
ANGLE GREATER THAN 90°. Par 232a(1).

(2) Arcs. An arc may provide course guidance
for all or a portion of an initial approach. The minimum
arc radius shall be 7 miles, except for high altitude jet
penetration procedures, in which the minimum radius
should be at least 15 miles. When an arc of less than 15
miles is used in high altitude procedures, the descent
gradient aloag the arc shall not exceed the values in
table 1. An arc may join a course at or before the IF.
When joining & course at or before the IF, the angle of
intersection of the arc and the course shall not exceed
120°. When the angle exceeds 90°, a radial which
provides at least 2 miles of lead shall be identified to
assist in leading the tum on to the intenmediate course.
DME arc courses shall be predicated on DME collocated
with a facility providing omnidirectional course
information.

Table 1. DESCENT GRADIENT ON
AN ARC. Par 232a(2).

MILES MAXFT. PER NM

15 1,000
14 720
13 640
12 560
11 480

10 400

’ 320

8 240

17 160

b. Area. The initial approach segment has no
standard length, The length shall be sufficient to parmit
the altitude change required by the procedure and shall
not exceed 50 miles unless an operational requirement
exists. The total width of the initial approach segment
shall be 6 miles on cach side of the initial approach
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course. This width is divided into a primary area, which
extends laterally 4 miles on each side of the course, and
a sccondary arca, which extends laterally 2 miles on
each side of the primary area. See figure 10. When any
portion of the initial approach is more than 50 miles
from the navigation facility, the criteria for en route
airways shall apply 10 that portion.

¢ Obstacle Clearance. The obstacle clearance in
the initial approach primary area shall be a minimum of
1,000 feet. In the secondary area 500 fect of obstacle
clearance shall be provided at the inner edge, tapering
uniformly to zero feet at the outer edge.

[

S&OHMROC=SWKM \?_?_-.'m

Ws 1000
Where d = distance from inner edge —
Ws = Width of sccondary area e

Edge

Allowapce for precipitous terrain should be made as
specified in paragraph 323a. The altitudes selected by
application of the obstacle clearance specified in this
paragraph may be rounded to nearest 100 feet Sec

paragraph 231.

d.  Descent Gradlent. The OPTIMUM descent
gradieat in the initial approach is 250 feet per mile.
Where 8 higher descent gradient is necessary, the
MAXIMUM gradient is 500 fect per mile. The
OPTIMUM  descent gradient for high altitude
penetrations is 800 feet per mile. Where a higher
descent gradient is necessary, the MAXIMUM gradient
is 1,000 feet per mile.

233. INITIAL APPROACH SEGMENT BASED
ON DR. See IL.S Chapter for special limitations.

a. Alignment. Each DR course shall intercept the
extended intermediate course. For LOW altitude
procedures, the intercept point shall be at least 1 mile
from the IF for each 2 miles of DR flown. For HIGH
altitude procedures, the intercept point may be | mile for
each 3 miles of DR flown. The intercept angle shall:

(1) Not exceed 90*

(2) Not be leas than 45° except when DME is
used OR the DR distance is 3 miles or less.

b. Area The MAXIMUM length of the DR postion

of the initial segment is 10 miles (except paragraph
232b applies for HIGH altitude procedures where DME
is available throughout the DR segment). Where the
DR course begins, the width is 6 miles on each side of
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the course, expading by 15° outward until joining the
points showri in figures 4-1, 4-2, 4-3, 44, and 4.5,

€ Obstacle Clearance. The obstacle clearance in
the DR initisl approach segment shall be a minimum of
1,000 foet. There is no secondary area. Allowance for
precipitous terrain should be considered as specified in
paragraph 3232 The altitudes sclected by application of
the obstacle clearance specified in this paragraph may be
rounded to the nearest 100 feet (see paragraph 231).

d. Descent Gradlent. The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradieat is 500 feet per mile.
The OPTIMUM descent gradient for high altitude
penetrations is 800 feet per mile. Where a higher
descent gradient is npecessary, the MAXIMUM
permissible gradient is 1,000 feet per mile.

4 IAF

15

FAF

Figure 4-1. MOST COMMON DR
SEGMENT. Par 233b.
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Figure 4-2. DR SEGMENT WITH BOUNDARY
INSIDE THE INTERMEDIATE SEGMENT.
Par 233b.

= T

L d

Saninaeoen: pasers
segment, is toqu?od.

Figure 4-3. DR SEGMENT WITH BOUNDARY
INTERCEPTING THE INTERMEDIATE
SEGMENT. Par 233b.
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Figure 4-4. DR INITIAL SEGMENT WITH
BOUNDARY INSIDE THE STRAIGHT INITIAL
SEGMENT. Par 233b.

1

/\f
/

IF

"

N ihis
passes auvtaide the
IMermediate

DME is roquired.

0 DR course
stif. Do not te beck 1o
the final segment.

Figure 4-5. DR INITIAL SEGMENT WITH
BOUNDARY OUTSIDE THE INTERMEDIATE
SEGMENT. Par 233b,

Chap 2
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234. INITIAL APPROACH SEGMENT BASED ON
A PT. A PT shall be specified when it is necessary to
reverse direction to establish the aircraft on an
intermediate or FAC, except as specified in
paragraph 234e. A PT begins by overheading a facility
or fix which meets the criteria for a holding fix (see
paragraph 287b), or for a FAF (see paragraph 287c).
The procedure shall specify the PT fix, the outbound
and inbound course, the distance within which the PT
shall be completed, and the direction of the PT. When a
teardrop turn is used, the angle of divergence between
the outbound courses and the reciprocal of the inbound
course shall be a MINIMUM of 15° or a MAXIMUM of
30° (see paragraph 235a for high altitude teardrop
penetrations). When the beginning of the intermediate
or final approach segment associated with the procedure
turn is not marked by a fix, the segment is deemed to
begin on the inbound procedure turn course at the
maximum distance specified in the procedure. Where
neither segment is marked by a fix, the final segment
begins at the maximum distance specified in the
procedure.

a. Alignment. When the inbound course of the PT
becomes the intermediate course, it must meet the
intermediate course alignment criteria (see para-
graph 242a). When the inbound course becomes the

Maneuver

Primary Area

L~—~ PT Length ——
1NM

8260.3B CHG 18

FAC, it must meet the FAC alignment criteria (see
paragraph 250). The wider side of the PT area shall be
oriented in the same direction as that prescribed for the
PT.

b. Area. The PT areas are depicted in figure 5. The
normal PT distance is 10 miles. See table 1A. Decrease
this distance to 5 miles where only CAT A aircraft or
helicopters are to be operating, and increase to 15 miles
to accommodate operational requirements, or as
specified in paragraph 234d. No extension of the PT is
permitted without a FAF. When a PT is authorized for
use by approach CAT E aircraft, use a 15-mile PT
distance. The PT segment is made up of the entry and
maneuvering zones. The entry zone terminates at the
inner boundary which extends perpendicular to the PT
inbound course at the PT fix. The remainder of the PT
segment is the maneuvering zone. The entry and
maneuvering zones are made up of primary and
secondary areas. The PT primary area dimensions are
based on the PT completion altitude or the highest
feeder route altitude, whichever is greater. To allow
additional maneuvering area as the true airspeed
inicreases at higher altitudes, the dimensions of the PT
primary area increase. The PT secondary area is 2 miles
on the outside of the primary area.

—_—— —

ing zone

Inbound course

\

Figure 5. PROCEDURE TURN AREA, Par 234b.

(See Table 1A to d

Chap 2
Par 234

etermine radius values.)
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Table 1A, PROCEDURE TURN VARIABLES
ACCORDING TO ALTITUDE, Par 234b.

<6,000
PT Length | Offset | R, R, Ri R,
5 2 4 6 5 7
>5-10 2 5 7 6 8
>10-15 B-4 5 7 B B+2
B=O.1><(d—10)+6
Where d = PT Length
>6,000 <10,000
PT Length | Offset | R, R, R; Ry
5 2 4 6 5 7
>5-10 2 6 8 7 9
>10-15 B-5 6 8 B +2
B=0.1x(d-10)+7
Where d = PT Length
>10,000
PT Length | Offset | R, R, R; R,
5 2 4 6 5 7
>5-10 2 7 9 8 10
>10-15 B-6 7 9 B +2

[3=0.1><(d-10)+8
Where d = PT Length

c. Obstacle Clearance. A minimum of 1,000 feet of
clearance shall be provided in the primary area. In the
secondary area, 500 feet of obstacle clearance shall be
provided at the inner edge, tapering uniformly to zero
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feet at the outer edge (see figure 6). Allowance for
precipitous terrain should be considered as specified in
paragraph 323a. The primary and secondary areas
determine obstacle clearance in both the entry and
maneuvering zones. The use of entry and maneuvering
zones provides further relief from obstacles. The entry
zone is established to control the obstacle clearance
prior to proceeding outbound from the PT fix. The
maneuvering zone is established to control obstacle
clearance AFTER proceeding outbound from the PT fix
(see figure 5). The altitudes selected by application of
the obstacle clearance as specified in this paragraph may
be rounded to the nearest 100 feet (see paragraph 231).

Ws »
Secondary ROC = 500 va/' d e

s
< 500
Where d = distance from inner edge \ L . 0(?0,

Y

Ws = Width of secondary area

Inner
Edge

d. Descent Gradient. The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 500 feet per mile.
Where a PT is established over a FAF, the PT
completion altitude should be as close as possible to the
FAF altitude. The difference between the PT completion
altitude and the altitude over the FAF shall not be
greater than those shown in table 1B. If greater
differences are required for a 5- or 10-mile PT, the PT
distance limits and maneuvering zone shall be increased
at the rate of 1 mile for each 200 feet of required
altitude.

Chap 2
Par 234



11/12/99

D .
Primary area

( . Secondary area
Entry zone

o
4 ~
1 0|00'
v _ R
A
1000'
—) e — PR ,A‘ _,iv‘i

Altitude restricted until

departing fix outbound.

Figure 6. PT INITIAL
APPROACH AREA. Par 234c.

e. Elimination of PT. A PT is NOT required when
an approach can be made direct from a specified IF to
the FAF. A PT NEED NOT be established when an
approach can be made from a properly aligned holding
pattern. See paragraph 291. In this case, the holding
pattern in lieu of a PT, shall be established over a final
or intermediate approach fix and the following
conditions apply:

(1) If the holding pattern is established over the
FAF, the minimum holding altitude (MHA) shall not be
more than 300 feet above the altitude specified for
crossing the FAF inbound.

(2) If the holding pattern is established over the
IF, the MHA shall permit descent to the FAF altitude
within the descent gradient tolerances prescribed for the
intermediate segment (see paragraph 242d).

Table 1B. PT COMPLETION
ALTITUDE DIFFERENCE. Par 234d.

8260.3B CHG 18

235. INITIAL APPROACH BASED ON HIGH
ALTITUDE TEARDROP PENETRATION. A
teardrop penetration consists of departure from an IAF
on an outbound course, followed by a turn toward and
intercepting the inbound course at or prior to the IF or
point. Its purpose is to permit an aircraft to reverse
direction and lose considerable altitude within
reasonably limited airspace. Where no IF is available to
mark the beginning of the intermediate segment, it shall
be assumed to commence at a point 10 miles prior to the
FAF. When the facility is located on the airport, and no
fix is available to mark the beginning of the final
approach segment, the criteria in paragraph 423 apply.

a. Alignment. The outbound penetration course
shall be between 18° and 26° to the left or right of the
reciprocal of the inbound course. The actual angular
divergence between the courses will vary inversely with
the distance from the facility at which the turn is made
(see table 2).

b. Area.

(1) Size. The size of the penectration turn area
must be sufficient to accommodate both the turn and the
altitude loss required by the procedure. The penetration
turn distance shall not be less than 20 miles from the
facility. The penetration turn distance depends on the
altitude to be lost in the procedure and the point at
which the descent is started (see table 2). The aircraft
should lose half the total altitude or 35,000 feet,
whichever is greater, outbound prior to starting the turn.
The penetration turn area has a width of 6 miles on both
sides of the flight track up to the IF or point, and shall
encompass all the areas within the turn (see figure 7).

Table 2. PENETRATION TURN
DISTANCE/DIVERGENCE. Par 235a.

TYPE OF
PT

ALTITUDE DIFFERENCE

15 Mile PT from FAF Within 3,000 Ft of Alt, over FAF

10 Mile PT from FAF Within 2,000 Ft of Alt over FAF

5 Mile PT from FAF Within 1,000 Ft of Alt. over FAF

ALTTOBE | DISTANCE COURSE SPECIFIED
LOST PRIOR TURN DIVER- PENETRATION
TO COM- COM- GENCE TURN DIS-
MENCING MENCES | (DEGREES) | TANCE (NM)
TURN (NM)
12,000 Ft 24 18 28
11,000 Ft 23 19 27
10,000 Ft 22 20 26
9,000 Ft 21 21 25
8,000 Ft 20 22 24
7,000 Ft 19 23 23
6,000 Ft 18 24 22
5,000 Ft 17 25 21
5,000 Ft 16 26 20

15 Mile PT, no FAF
10 Mile PT, no FAF
3 Mile PT, no FAF

Not Authorized
Within 1,500 Ft of MDA on Final
Within 1,000 Ft of MDA on Final

Chap 2
Par 234

(2) Penetration Turn Table. Table 2 should be
used to compute the desired course divergence and
penetration turn distances which apply when a specific
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altitude loss outbound is required. It is assumed that the
descent begins at the plotted positioa of fix. When the
procedure requires a delay before descent of more than §
miles, the distance in excess of 5 miles should be added
to the distance tho tumn commences. The course
divergence and penetration tum distance should then be
adjusted to correspond to the adjusted tum distance.
Extrapolations may be made from the table.

(3) Primary and Secondary Areas. All of the
penetration turns ares, except the outer 2 miles of the
6-mile obstacle clearance area on the outer side of the
penctration track, is primary area. See figure 7. The
outer 2 miles is secondary area. The outer 2 miles on
both sides of the inbound penctration course should be
treated as secondary area.

¢ Obstacle Clearance. Obstacle clearance in the
initial approach primary area shall be a MINIMUM of
1,000 feet. Obstacle clearance at the inner edge of the
secondary area shall be 500 feet, tapering to zero feet at
the outer edge. we

Ws-d ¢ 4
w,

Secondary ROC = 500 x Pare

1007

Where d = distance from inner edge
Ws = Width of secondary area Inner
Edge
Where oo IF is available, & 10 NM intermediate
segmeant is assumed and intermediate segment required
obstacle clearance (ROC) is applied The controlling
obstacle, as well as the minimum altitude selected for
the intermediate segment, may depend on the
availability of an IF. See figure 8. Allowance for
precipitous  terrain should be cousidered in the
penetration turn area as specified in paragraph 323a.
The altitudes selected by application of the obstacle
clearance specified in this paragraph may be rounded to
the nearest 100 feet. See paragraph 231.

Figure 7. TYPICAL PENETRATION TURN
INITIAL APPROACH AREA. Par 238

Chap 2
Par 235
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d.  Descent Gradlent The OPTIMUM descent
gradient is 800 féet per mile, The MAXIMUM gradient
is 1,000 feet per mile.

¢. Penetration Turn Altitude. When an IF is NOT
provided, the penetration tum completion altitude shall
not be more than 4,000 feet above the FAF altitude.

236. INITIAL APPROACH COURSE REVERSAL
USING NONCOLLOCATED FACILITIES AND A
TURN OF 120° OR GREATER TO INTERCEPT
THE INBOUND COURSE. See figures 9-1, 9-2 and
9-3.

a. Common Criteria

(1) A tum point fix shall be established as
shown in the figures. The fix error shall meet section 8
criteria and shall not exceed £ 2 NM.

(2) A flightpath radlus of 2.3 NM shall be used
for procedures where the altitude at the tum point fix is
at or before 10,000 feet, or 4 NM for procedures where |
the altitude at the tum point fix is above 10,000 feet
MSL.

(3) Descent Gradlent. Paragraph 232d applies.

{4) Obstacle Clearance.  Paragraph 235¢c
applies.

(5) Initial Distance. When the course reversal
tumn intercepts the extended intermediate course, and
when the course reversal tum intercepts a straight
segment prior to intercepting the extended intermediate
course, the minimum distance between the rollout point
and the FAF is I0NM.

(6) ROC Reduction. No reduction of secondary
ROC is authorized in the course reversal area unless the
turn point fix is DME.

b. Flgures 9-1 and 9-2. The rollout point shall beul
or prior to the [F/point.

(1) Select the desired rollout point on the
inbound course.

(2) Place the appropriate ﬂlgxtpath arc tangent
to the rollout point.

(3) From the outbound facility, place the
outbound course tangent to the flightpath arc. The point
of tangency shall be the tum point fix.

Page 15
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25NM seecken Turs oistance
21NM pormanos rum coumences

Profile View

. N 2 | ——
A \ Controlling Obstacie

Figure 8. PENETRATION TURN INITIAL APPROACH OBSTACLE CLEARANCE. Par 235c.
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Figures 9-1,9-2, and 9-3. EXAMPLES OF INITIAL APPROACH COURSE REVERSAL. Par 236,

¢. Figure 9-3 Table 2A. MINIMUM DISTANCE
FROM ROLL OUT POINT TO POINT
(1) The point of Intersection shall be at or prior OF INTERSECTION. Par. 236¢(2).
tbne &;xg}i/;;::t (paragraph 242 applies). The angle shall ANGLE "a" NM
) (DEGREES)
(2) The distance between the roll-out point and 0-15 1
the point of intersection shall be no less than the >15-30 2
distance shown in table 2A. >30 - 45 3
>45-60 4
(3) Paragraph 235 and table 2 should be used for >60-75 5
high altitude procedures up to the point of intersection of >75-90 6
the two inbound courses.
Chap 2 Page 16-1

Par 236
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(4) Select the desired point of iIntersection
From the outbound facility draw a line through the point
of intersection.

() At the outbound facllity, measure the
required number of degrecs course divergence (may be

cither side of the line through the point of intersection) -

and draw the outbound course out the required distance.
Conoect the outbound course and the line through the
point of intersection with the appropriate arc.

(6) Determine the desired rollout point on the
line through the point of intersection.

(a) Place the appropaate flightpath arc
tangent to the rotlout point.

() From the outbound facility draw the
outbound course tangent to the flightpath arc. The point
of tangengcy is the turn point fix

237.-239. RESERVED.

Page 16-2
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SECTION 4. INTERMEDIATE APPROACHES

240. INTERMEDIATE APPROACH SEGMENT,
This is the segmeat which blends the initial approach
scgment into the final approach segment It is the
segment in which aircraft configuration, speed, and
positioning adjustments are made for entry into the final
approach segment. The intermediate segment begins at
the IF, or point, and ends at the FAF. There are two
types of intermediate segments; the “radial” or “course”
intermediate segment and the “arc” intermediate
segment. In either case, PCG shall be provided See
figure 10 for typical approach segments.

241, ALTITUDE SELECTION. The MINIMUM
altitude in the intermediate segment shall be established
in 100-foot increments; i.e., 749 fect may be shown as
700 feet and 750 feet shall be shown as 800. In
addition, the altitude selected for arrival over the FAF
shall be low enough to permit descent from the FAF to
the airport for a straight-in landing whenever possible.

Chap 2
Par 236
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Figure 10. TYPICAL APPROACH SEGMENTS.
Par 232b and 240.

242, INTERMEDIATE APPROACH SEGMENT
BASED ON STRAIGHT COURSES.

a.  Alignment. The course to be flown in the
intermediate segment shall be the same as the FAC,
except when the FAF is the navigation facility and it is
not practical for the courses to be identical. In such
cases, the intermediate course shall not differ from the
FAC by more than 30°.

Chap 2
Par 241
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b. Area.

(1) Length. The intermodiate segment shall not
be less than $ miles (except as provided for in chapters 9
and 10) nor more than 15 miles in length, measured
along the course to be flown. The OPTIMUM length is
10 miles. A distance greater than 10 miles should aot
be used unless an operstional requirement justifies a
greater distance. When the angle at which the initial
approach course joins, the intermediate course exceeds
90* (sec figwe 3), the MINIMUM length of the
intenmediate course is as shown in table 3.

(2) Width The width of the intermediate seg-
ment is the same as the width of the segment it joins.
When the intermediate segment is aligned with initial or
final approach segments, the width of the intermediate
segment is determined by joining the outer edges of the
initial segment with the outer edges of the final segment.
When the intermediate segment is not sligned with the
initial or final approach segments, the resulting gap on
the outside of the turn is a part of the preceding segment
and is closed by the appropriate arc (See figure 10). For
obstacle clearance purposes, the intermediate segment is
divided into a primary and & secondary ares.

Table 3. MINIMUM INTERMEDIATE
COURSE LENGTH. Par 242b(1).

ANGLE MINIMUM LENGTH
(DEGREES) (MILES)
91- % 6
>96 - 102 7
>102 -108 8
>108 -114 9
>114-120 10

¢ Obstacle Clearance. A MINIMUM of 500 feet of
obstacle clearance shall be provided in the primary area
of the intermediate approach segment, In the secondary
area, 500 feet of obstacle clearance shall be provided at
the inner edge, tapering to zero feet at the outer edge.

Secondary ROC= 500 x v3-9 [ e

Ws
Where d = distance from inner edge : ”": l

Ws = Width of secondary area

Inewer
Edge

Allowance for precipitous temain should be considered
as specified in paragraph 323a. The altitudes selected
by application of the obstacle clearance specified in this
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paragraph may be rounded to the nearest 100 feet See
paragraph 241,

d. Descent Gradients. Because the intermediate
segment is used to prepare the aircraft speed and
configuration for entry into the final approach segment,
the gradient should be as flat as possible. The
OPTIMUM descent gredient is 150 feet per mile. The
MAXIMUM gradient is 318 feet per mile, except for a
Jocalizer approach published in conjunction with an ILS
procedure. In this case, a higher descent gradient equal
to the commissioned GS angle (provided it does not
exceed 3°) is permissible. Higher gradieats resulting
from arithmetic rounding are also permissible.

l NOTE: When the descent gradient exceeds 318 feat per
mile, the procedure specialist should assure a segment is
provided prior to the intermediate segment to prepare the
aircraft speed and configuration for entry into the final
segment. This segment should be a minimum length of 5

| miles and its descent gradient should not exceed 318 feet
per mile.

243. INTERMEDIATE APPROACH SEGMENT
BASED ON AN ARC. Arcs with a radius of less than
7 miles or more than 30 miles ffom the navigation
facility shall NOT be used DME arc courses shall be
predicated on DME collocated with a facility providing
omnidirectionalional course information.

a. Alignment. The same arc shall be used for the
intermediate and the fina] approach segments. No turns
shall be required over the FAF.

b. Area

(1) Length. The intermediate segment shall NOT
be less than S miles nor more than 15 miles in length,
measured along the arc. The OPTIMUM length is 10
miles. A distance greater than 10 miles should not be
used unless an operational requirement justifies the
greater distance.

(2) Width. The total width of an arc intermediate
scgment is 6 miles on each side of the arc. For obstacle
clearance purposes, this width is divided into a primary
and a secondary area. The primary area extends 4 miles
laterally on each sids of the arc segment. The secondary
areas extend 2 miles laterally on each side of the primary
area (see figure 10).

¢ Obstacle Clearance. A MINIMUM of 500 feet of

obstacle clearance shall be provided in the primary area.
In the secondary area, 500 feet of obstacle clearance
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shall be provided at the inner edge, tapering to zero feet
at the outer edge.

Ws
Secondary ROC = 500 x T34 [

Ws 00
Where d * distance from inner edge
Ws = Width of secondary area

Inner
Edge

Allowance for precipitous terrain should be considered
as specified in parsgraph 323a. The altitudes sclected
by application of the obstacle clearance specified in this
paragraph may be rounded to the nearest 100 feet. (see
paragraph 241).

d. Descent Gradients. Criteria specified in paragraph
2424 shall apply.

244. INTERMEDIATE APPROACH SEGMENT
WITHIN A PT.

& PT Over a FAF., Whea the FAF is a Facility (see
figure 11).

(1) The MAXIMUM intermediate length is 15
NM, the OPTIMUM is 10 NM, and the MINIMUM is §
NM. Its width is the same as the final segment at the
facility and expanding uniformly to 6 NM on each side
of the course at 15 NM from the facility.

(2) The intermediate segment considered for
obstacle clearance shall be the same length as the PT
distance; e.g., if the procedure requires a PT to be
completed within § NM, the intermediate segment shall
be only 5 NM long, and the intermediate approach shail
begin on the intermediate course S NM from the FAF,

(3) When establishing & stepdown fix within an
intermediate/initial segment underlying a PT area:

(2) Table 1A shall be applied.

(b) Only one stepdown fix is suthorized
within the intermediate segment that underlies the PT
mancuvering ares.

(©) The distance between the PT fix/facility

aod & stepdown fix underlying the PT area shall not
exceed 4 NM.

(d The MAXIMUM desceat gradient from
the IF point to the stepdown fix is 200 foet/NM. The
MAXIMUM descent gradient from the stepdown fix to
the FAF is 318 fect/NM.

Chap 2
Par 242




213/98
Outhrey of
Procedure
Twn Area
Secondary AMes gfu
Funat s M _—-’J
INTERMEDIATE
SEGMENT

WiRh 28 eQred
by Facaty Type

15 Mile Procedure Turn

10 NM ~eenf

=]

10 Mile Procedure Turn

ntermedeate
¥ begure
M e powt

3
¢
i

/

ares
not used

$ NM

S Mile Procedure Tum

Figure 11. INTERMEDIATE AREA WITHIN A

PT AREA. FAF ls the Facllity.

Par 244a.

b. PT Over a FAF when the FAF is NOT a Facility
(See figure 12).

(1) The intermediate segment shall be 6 NM
wide each side of the intermediate course at the PT

distance.

Chap 2
Par 244

|

8260.3B CHG 17

(2) When establishing a stepdown fix within an
intermediate/initial segment underlying a PT area:

(a) Table 1A shall be applied.

(b) Only one stepdown fix is authorized
within the intermediate segment that underlies the PT
maneuvering arca.

(c) The distance between the PT fix/facility
and a stepdown fix underlying the PT area shall not
exceed 4 NML

(@) The MAXIMUM descent gradient from
the IF point to the stepdown fix is 200 feet/NM. The
MAXIMUM descent gradient from the stepdown fix to
the FAF is 318 feet/NM.

— -
- - ~\

”";{;REA ~

”

\
)
, INTERMEDIATE { ’:"
A \
A
A
- BESTa
tum distance '
Figure 12, INTERMEDIATE AREA WITHIN

THE PT AREA. FAF Is not
the Facility. Par 244b.

¢ PT Over a Facility/Fix AFTER the FAF. Sce
figure 13.

(1) The PT facility/fix to FAF distance shall not
exceed 4 NML

(2) The MAXIMUM PT distance is 15 NM.
(3) The length of the Intermediate segment is

from the start of the PT distance to the FAF and the
MINIMUM length shall be S NM.
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Figure 13. INTERMEDIATE AREA WITHIN
THE PT AREA. PT Over the
Facllity/Fix After the FAF. Par 244c.

(4) Intermediate Segment Area.

(a) PT Over a Facility. The intermediate
segment starts 15 NM from the facility at a width of 6
NM each side of the inbound course and connects to the
width of the final segment at the FAF. The area
considered for obstacle clearance is from the start of the
PT distance to the FAF.

() PT Over a Fix (NOT a Facility). The
intenmediate segment starts at the PT distance at a width
of 6 NM each side of the inbound course and connects to
the width of the final segment at the FAF. The area
considered for obstacle clearance is from the start of the
PT distance to the FAF.

(5) The MAXIMUM descent gradient in the
intermediate segment is 200 feet NM. The PT distance
may be increased in | NM increments up to 15 NM to
meet descent limitations.

(6) When establishing a stepdown fix within an
intermediate/initial segment underlying a PT area:
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(a) Only one stepdown fix is authorized
within the intermediate segment that underlies the PT
mancuvering ares.

(b) The distance between the PT fix/facility

and e stepdown fix underlying the PT area shall not
excoed 4 NML

{©) The MAXIMUM decscent gradient from
the IF point to the stepdown fix is 200 feetNM. The
MAXIMUM descent gradient from the stepdown fix to
the FAF is 318 feetNM.

d. PT Over a Facility/Fix PRIOR to the FAF. See
figures 14-1 and 14-2.

-—"‘"\ 2
—— (13 “——"
UM LENGTH 15N 4
Qn FACKITY ]

4

E 2

¢~ 10 NM (PT DtST)
bt 1§ NM ]

MAXIMUM LENGTH 15NM o
A

FAF

|-<-|o NM (PT DIST) -

Figure 14-1. INTERMEDIATE AREA WITHIN
THE PT AREA. PT Over the
Facility/Fix Prior to the FAF. Par 244d.

(1) The MINIMUM PT distance is S NM.
(2) The length of the intermedlate segment is

from the start of the PT distance to the FAF and the
MAXIMUM length is 15 NML

Chap 2
Par 244
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(3) Intermediate Segment Area.

(a) PT Over a Facility. The intermediate
segment starts 15 NM from the facility at a width of 6
NM each side of the inbound course and connects to the
width of the final segment at the FAF. The area
considered for obstacle clearance is from the start of the
PT distance to the FAF.

PT POINT
PT COMPLETION
EAF TURN ALTITUDE

P 2007NM

e
PT POINT .
FAF.
"E:)srm&’“ PT TURN DISTANCE
|« MAXIMUM DISTANCE 15 NM

PT FACILITY

MAXIMUM MAXIMUM

DESCENT DESCENT

GRADIENT  GRADIENT
318/NM 200YNM

Figure 14-2. INTERMEDIATE AREA WITHIN
PT AREA. PT Facility/Fix
Used as a Stepdown Fix. Par 244d(4).

(b) PT Over a Fix (NOT a Facility). The
intermediate segment starts at the PT distance at a width
of 6 NM each side of the inbound course and connects to
the width of the final segment at the FAF. The arca
considered for obstacle clearance is from the start of the
PT distance to the FAF.

(4 The MAXIMUM descent gradient is 200
feet/NM. If the PT facility/fix is a stepdown fix, the
descent gradient from the stepdown fix to the FAF may
be increased to a maximum of 318 feet/NM (see figure
14-2). The PT distance may be increased in 1 NM
increments up to 15 NM to meet descent limitations.

(5) When establishing a stepdown fix within an
intermediate/initial segment underlying a PT area:

(a) When the PT fix is over a facility/fix
prior to the FAF, the facility/fix is the stepdown fix in

Chap 2
Par 244

8260.3B CHG 17

the intermediate/initial area, and another stepdown fix
within this segment is not authorized.

(b) The MAXIMUM descent gradient from
the IF point to the stepdown fix is 200 feet/NM. The
MAXIMUM descent gradient from the stepdown fix to
the FAF is 318 feet/NM.

¢. PT Facility Fix Used as an IF. Sce figure 14-3.

(1) When the PT inbound course is the same as
the intermediate course, either paragraph 244d may be
used, or a straight initial segment may be used from the
start of the PT distance to the PT fix

FAF
PT FACILITY
SORFIX Y,
2

I 1ONMPT
distance ""

Figure 14-3. USE OF PT FIX FOR IF. Par 244e.

(2) When the PT inbound course is NOT the
same as the intermediate course, an intermediate
segment within the PT area is NOT authorized; ONLY a
straight initial segment shall be used from the start of
the PT distance to the PT fix.

(3) When a straight initial segment is used, the
MAXIMUM descent gradient within the PT distance is
318 feet/NM, the PT distance may be increased in 1 NM
increments up to 15 NM to meet descent limitations.

(4) When establishing a stepdown fix within an
intermediate/initial segment underlying a PT area:
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(a) Only one stepdown fix is authorized
within the initial segment that underlies the PT
maneuvering area.

(b) The distance from the PT facility/fix
and a stepdown fix underlying the PT area shall not
exceed 4 NM.

(¢) The MAXIMUM descent gradient from
the PT completion point (turn distance) to the stepdown
fix, and from the stepdown fix to the IF, is 318 feet/NM.

f. When a PT from a facility is required to
intercept a localizer course, the PT facility is considered
on the localizer course when it is located within the
commissioned localizer course width.

245.-249. RESERVED.

SECTION 5. FINAL APPROACH

250. FINAL APPROACH SEGMENT. This is the
segment in which alignment and descent for landing are
accomplished. The final approach segment considered
for obstacle clearance begins at the FAF or points and
ends at the runway or missed approach point (MAP),
whichever is encountered last. A visual portion within
the final approach segment may be included for straight-
in nonprecision approaches (see paragraph 251). Final
approach may be made to a runway for a straight-in
landing or to an airport for a circling approach. Since
the alignment and dimensions of the non-visual portions
of the final approach segment vary with the location and
type of navigation facility, applicable criteria are
contained in chapters designated for specific navigation
facilities.

251. VISUAL PORTION OF THE FINAL
APPROACH SEGMENT. Evaluate the visual area
associated with each usable runway at an airport. Apply
the STANDARD visual area described in para-
graph 251a(1) to runways to which an aircraft is
authorized to circle. Apply the STRAIGHT-IN arca
described in paragraph 251a(2) to runways with
approach procedures aligned with the runway centerline.
Apply the OFFSET visual area described in para-
graph 251a(3) to evaluate the visual portion of a
straight-in approach that is not aligned with the runway
centerline. These e¢valuations determine if night
operations must be prohibited because of close-in
unlighted obstacles, or if visibility minimums must be
restricted.

Note: If a runway is served by an approach
procedure not aligned with the runway centerline,
and is authorized for landing from a circling
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maneuver on an approach procedure to a different
runway, it will receive both standard and offset
evaluations.

a. Area.
(1) Standard.

(a) Alignment. Align the visual area with
the runway centerline extended.

(b) Length. The visual arca begins 200 feet
from the threshold (THR) at THR elevation and extends
10,000 feet out the runway centerline (see figure 14-4).

J»—m.oow ‘

Figure 14-4. VISUAL AREA, Par. 251a(1)(b)

() Width. The beginning width of the
visual area is 400 feet (200" either side of runway
centerline) (see figure 14-5). The sides splay outward
relative to runway centerline. Calculate the width of the
area at any distance ’from its origin using the following
formula:

3w = (0.15 x d) + 200"
where ¥4W = Perpendicular distance from centerline to
edge of area
d = Distance (ft) measured along
centerline from area origin

Figure 14-5. VISUAL AREA ORIGIN, Par 251a(1)(c).

(2) Straight-in. (need not meet straight-in
descent criteria)

(a) Alignment. Align the visual area with
the runway centerline extended.

(b) Length. The visual area begins 200
feet from the threshold (THR) at THR elevation and DH
for precision procedures for the VDP location (even if
one is not published) for nonprecision procedures (see
paragraph 253).
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NOTE: When more than one set of minimums are
published, use the lowest MDA (o determine VDP
Iocation,

{¢} Width. The begioning width of the
visual area is 800 fect (400 feet either side of runway
centerline). The sides splay outwand refative to runway
centerline (sec figure 14-6), Calculate the width of the
area ot any distance “d* from its origin using the
following formula:

W\W = (0,138 d) +400

Where 4W = Perpendicualr distnce in feet Gom
centerline to edge of area

Figure 14-6 VISUAL AREA ORIGIN, Par 251a(2).

(3) Offset. When the final course docs not
coincide with the runway centerline eatended (x 0.05°%),
| modify the visual area as follows: (Sec figure 14-6A)

() STEP 1. Draw the aren aligned with
' the runway centerline as described in paragraph 251a(2).

{b) STEP I, Extend a line pespendicular to
the final approach course (FAC) from the visval descent
point (VDP) (even if one is not published) to the point it
crosses the runway centerline (RCL) extended .

(¢) STEP 3. Extend a line from this point
perpendicutar to the RCL 1o the cuter edge of the visual
ared, noting the length (L) of this extension.

(d) STEP 4. Extend a line in the opposite
direction than the line in Step 2 from the VDP
perpendiculae to the FAC for the distance (L),

(¢) STEP 8. Connect the énd of the line
constructed in Step 4 to the end of the inner edge of the
area origin line 200 feet from runway threshold.
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STEP 3

Extonnion STEP 2
o lrcla
n line
w STEP Y loocation
Ingirgmant Final
STER 4 Course

Figure 14-6A. VISUAL SEGMENT FOR
OFFSET COURSE, Par 251a(3).

b, Obstacke Clearance. Two obstacle identification
surfaces (OIS) overie the visual area with slopes of 20:1
and 34:1, respectively. When evaluating 2 runway for
circling, apply the 20:1 surface. When evaluating a
runway for an spproach procedure satisfying straight-in
alignment criteria, apply the 20:1 and 341 surfaces.
Calculate the surface heiglt above threshokl at any
distance “d" from an extension of the area origin line
using the following formulac:

a
0
. d
34:1 Surface Height = T3
(1) If the M:t surface s penetrated, take
ONE of the following actions:

20:1 Surface Height =

N

(a) Adjust the obstacle helght below the
surface or remove the penetrating obstacles,

(b) Limit minimum visibility to % mile.

{2) In sddition to the 34:1 evaluation, if the
20:) surface is penctrated, take ONE of the following
actions;

{n) Adjust the obstacle height below the
surface or remave the penetrating obstacles,

&) Donot publish a VDP, limit minimum
vigibility 0 1 mile, and take action to have the
penctrating obstacles marked and lighted.

{¢) Donot publish a VDP, limit minimum
visibility to 1 mile, and do not authacize night IFR
openations to this runway.

252, DESCENT ANGLE / GRADIENT. The
OPTIMUM nonprecision final segment descent gradient
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is 318 ft/NM which approximates a 3.00° angle. The
MAXIMUM descent gradient is 400 ft/NM which
approximates a descent angle of 3.77°. Calculate
descent gradients from the plotted position of the FAF or
stepdown fix to the plotted position of a stepdown fix or
final endpoint (FEP) as appropriate (see figure 14-7).
The FEP is formed by the intersection of the final
approach course (FAC) and a line perpendicular to the
FAC that extends through the runway threshold (first
usable landing surface for circling only procedures).
When the maximum descent gradient is exceeded,
straight-in minimums are NOT authorized; however,
circling only minimums may be authorized if the
maximum circling descent gradient is not exceeded (see
paragraph 252d). In these cases, publish the actual
descent gradient to TCH rather than to CMDA.

Final Approach
Course

Runway
threshold

Runway Centerline
final End Point (FEP}

Figure 14-7. FINAL END POINT, Par 252.

a. Non-RNAV approaches. FAF and/or last
step-down fix (S/D) location and altitude should be
selected to provide a descent angle and TCH coincident
(£0.20°, £ 3") with the lowest published visual glide
slope indicator (VGSI ) glide slope angle, when feasible;
or, when VGSI is not installed, the FAF and/or last S/D
location and altitude should be selected so as to achieve
a near optimum final segment descent gradient. To
determine the FAF or S/D altitude necessary to align the
descent angle with the lowest VGSI, calculate the
altitude gain of a plane with the slope of the lowest
published VGSI glide slope angle emanating from the
fowest published VGSI threshold crossing height (TCH)
to the FAF or S/D location. To determine the
OPTIMUM FAF or S/D altitude, calculate the altitude
gain of a 318 ft/NM gradient (3° angle) extending from
the visual TCH (when there is not a VGSI, see table
18A) to the FAF or S/D location. Round this altitude up
or down to the 100" increment for the FAF or 20'
increment for the S/D. Ensure that ROC requirements
are not violated during the rounding process. If the
gradient from TCH to S/D is greater than the gradient
from TCH to FAF, continue the greater gradient to the
FAF and adjust the FAF altitude accordingly. If ATC,
application of hold-in-lieu of PT criteria in paragraph
234¢(1), or intermediate segment obstacles prohibit this
altitude, consider relocating the FAF to achieve an
altitude that will satisfy these requirements and the
VGSI or optimum descent gradient (see figure 14-8).
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SL in NM:
FAF Altitude = THRe + TCH +(318 x SL)
SL in feet:
FAF Altitude = THRe + TCH +(tan(VGSI angle) x SL x 6076 11548)
where: THRe = THR Elevation
SL = Segment Length

EXAMPLE: THR elevation is FAF plotted
1,012', TCH is 46", Final posijon ,
length is 4.78 NM ! 2600
1 2578
: 2500
l
i
{
3 ]_I
]
|
T

46’ T
%4.78 NM

2578 04 =1012+46+(318x478)
or
2580 12=1012+ 46 + tan(3°) x (4 78 x 6076 11548)

Figure 14-8. FAF ACTIVITIES GIVEN FINAL
LENGTH, Par 252a.

b. RNAV Approaches. If feasible, place the FAF
waypoint where the optimum descent angle, or the
lowest published VGSI (if installed) glidepath angle
intersects the intermediate altitude or the altitude
determined by application hold-in-lieu of PT criteria in
paragraph 234e(1). When an S/D is used, the S/D
altitude should be at or below the published VGSI glide
slope angle (lowest angle for multi-angle systems). See
figure 14-9.

(FAF Altitude - | THRe + TCH))
~ tan(3° or VGSI angle)

where: SL = Segment Length in feet
THRe = Threshold Elevation

EXAMPLE: THR elevation is FAF plotted
1,012', TCH is 46’, FAF position
alfitude 2600° |
12600’
Descent Gradient Plane !
|
o/ 3 r:
1
T

4 T

e 20423 11—

or
4.84 NM

2600 - (1012 + 48)

2942311=
tan(3°)

Figure 14-9. FINAL LENGTH GIVEN FAF
ALTITUDE, Par 252b.
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¢. Determining Final Segment Descent Gradient
and Angle.

(1) Final Without Stepdown Fixes. Calculate
the final descent gradient by dividing the height loss
from FAF to TCH by the segment length in NM.

Height Loss

Descent Gradient = — —— 8108 __
escent Lradient = g gment Length (NM)

The descent gradient divided by 6076.11548 is the
tangent of the segment descent angle(9).

- Descent Gradient

Tan (8) = =—¢076.11548

For RNAV SIAPS, this angle is the glide slope com-
puter setting.

(2) Final With Stepdown Fix. The maximum
descent angle is calculated using the difference between
the FAF/stepdown altitude and the stepdown/TCH
altitude as appropriate. Descent gradient and angle
computations apply to each stepdown segment. Height
loss in the last segment flown is from the stepdown fix
minimum altitude to the TCH (see figure 14-10).

Stepdown Fix .~ 1600
“‘,",'_”.‘ .
~1 980

~" ROC

TCH - -
453 THR <.
Elevation 46

1.5 NM ¢ 3O0NM—™
302° (321 fINM) 195° (207 fiYNM)

(1600 - 980)
30
Descent Gradient = 207 ft / NM
207
a P A
Tan (0)= 7611528
9=195°

Descent Gradient =

(980 - (453 + 46))
1.5
Descent Gradient = 321 ft / NM

3
Tan (8)= 5576 17528

6=3.02°

Figure 14-10. DESCENT GRADIENT AND
ANGLE, Par 252¢(2).

Descent Gradient =

d. Circling Approaches. The maximum descent
angle is calculated using the difference between the
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FAF/stepdown altitude and stepdown/lowest circling
minimum descent altitude (CMDA) as appropriate (see
figure 14-11).

IFAF Altitude = CMDA + (318 x Seg Len. in NM‘J

EXAMPLE: Cat A CMDA is FAF plotted
1320, final length is 4.78 NM posiltion
2900’
| 2840
CatA I 2800
CMDA :
1320° 1
32 N
1
== i

T k————4.78 NM

To calculate FAF altitude for a given descent gradient:
2840.04 =1320 + (318 x 4.78)

Figure 14-11, FAF NET GIVEN SEGMENT
LENGTH, Par 252d.

To calculate Descent Gradient and Angle given
a FAF altitude and final length:
(2900 - 1320)
478
Descent Gradient =331
Tan (6) = __3
6076.11548
8=3.12°

Descent Gradient =

253. VISUAL DESCENT POINT (VDP) (applicable
to straight-in procedures only). When dual minimums
are published, use the lowest minimum descent altitude
(MDA) to calculate the VDP distance. PUBLISH A
VDP FOR ALL STRAIGHT-IN NONPRECISION
APPROACHES except as follows:

e Do not publish a VDP associated with an
MDA based on part-time or full time remote altimeter
settings.

* Do not publish a VDP if the visual descent
angle passes below a required altitude at a stepdown fix.

e If the VDP is between the MAP and the
runway, do not publish a VDP.

a. For runways served by a VGSI, using the
VGSI TCH, establish the distance from THR to a point
where the lowest published VGSI glidepath angle
reaches an altitude equal to the MDA. Use the
following formula:
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MDA - { TCH + THR Elevation)

VDP Distance =
Tan ( VGSI Angle )

* [f the difference between the calculated descent
angle (paragraph 252) and the VGSI angle is greater
than +0.20°, do not publish a VDP.

b. For runways NOT served by a VGSI, using an
appropriate TCH from table 18A, establish the distance
from THR to a point where the greater of a 3° or the
final segment descent angle reaches the MDA, Use the
following formula:

MDA - ( TCH + THR Elevation)

VDP Distance =
Tan {* Angle)

* final segment descent angle or 3°, whichever is higher.
¢. Marking VDP Location.

(1) For Non-RNAV SIAP’s, mark the VDP
location with a DME fix. The DME must be collocated
with the facility providing final approach course
guidance (USN/USA/USAF NA) If DME is not
available, do not establish a VDP. Maximum fix error is
+ 0.5 NM.

(2) For RNAV SIAP’s, mark the VDP location
with an along track distance (ATD) fix to the MAP.
Maximum fix error is £ 0.5 NM.

(3) If the final course is not aligned with the
runway centerline, use the THR as a vertex, swing an
aic of a 1adius equal to the VDP distance across the final
approach course (see figure 14-12) The point of inter-
section is the VDP. (For RNAV procedures, the
distance from the point of intersection to the MAP is the
ATD for the VDP,)

VDP distance from

‘o—threshord — /VDP

- AR - — e mmm e m e

Runway centerline and
Final Approach Course

VDP Distance VDP at the Intersection

of arc and final course

.-/
Final Approach
Course

Arc Origin is the center
of the threshold

- -Runway Centerline
VDP marked as ATD to
MAP if RNAV

Figure 14-12. VDP LOCATION, Par 253¢(3).
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254.-259. RESERVED.

SECTION 6. CIRCLING APPROACH

260. CIRCLING APPROACH AREA. This is the
obstacle clearance area which shall be considered for
aircraft maneuvering to land on a runway which is not
aligned with the FAC of the approach procedure.

a. Alignment and Area. The size of the circling arca
varies with the approach category of the aircraft, as
shown in table 4. To define the limits of the circling
area for the appropriate category, draw an arc of suitable
radius from the center of the end of each usable runway.
Join the extremities of the adjacent arcs with lines drawn
tangent to the arcs. The area thus enclosed is the
circling approach area (see figure 15).

Table 4. CIRCLING APPROACH
AREA RADIL Par 260a.

Approach Category Radius (Miles)
A 13
B 1.5
C 1.7
D 23
E 4.5

i
TR , 2500
’ ACH ANEa

Figure 15. CONSTRUCTION OF CIRCLING
APPROACH AREA. Par 260a.

b. Obstacle Clearance. A minimum of 300 feet of
obstacle clearance shall be provided in the circling
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approach area. There is no secondary obstacle clearance
area for the circling approach (see paragraph 322).

261. CIRCLING APPROACH AREA NOT CON-
SIDERED FOR OBSTACLE CLEARANCE. It will
be permissible to eliminate from consideration a
particular sector where prominent obstacles exist in the
circling approach area, provided the landing can be
made without maneuvering over this sector and further
provided that a note to this effect is included in the
procedure.  Sectors within which circling is not
permitted should be identified with runway centerlines,
and where necessary, illumination of certain runway
lights may be required. Circling restrictions shall be
noted on the procedure.

262.-269. RESERVED.

Chap 2
Par 260

8260.3B CHG 18

SECTION 7. MISSED APPROACH.

270. MISSED APPROACH SEGMENT. (See ILS
and PAR chapters for special provisions,) A missed
approach procedure shall be established for each IAP.
The missed approach shall be initiated at the decision
height (DH) or MAP in nonprecision approaches. The
missed approach procedure must be simple, specify an
altitude, and a clearance limit. The missed approach
altitude specified in the procedure shall be sufficient to
permit holding or en route flight. Design alternate
missed approach procedures using the criteria in this
section. The area considered for obstacles has a width
equal to that of the final approach area at the MAP and
expands uniformly to the width of the initial approach
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segment at & point 15 flying miles from the MAP.
When PCG is awailable, a secondary area for the
reduction of obstacle clearance is identified within the
missed spproach area which has the same width as the
fina] approach secondary area at the MAP, and which
cxpands uniformly to a width of 2 miles at a point 15
miles from the MAP (see figure 16). Where PCG is not
available beyond this point, expansion of the area
continues until PCG is achieved or scgment terminates,
Where PCG is available beyond this point, the area
tapers at a rate of 30° inward relative to the course until
it reaches initial segment width.

NOTE: Only the primary missed approach procedure
shall be included on the published chart.

27.. MISSED APPROACH ALIGNMENT.
Wherever practical, the missed approach cotrse should
be a continuation of the FAC. Turns are permitted, but
should be minimized in the interest of safety and
simplicity.

272. MAP. The MAP specified in the procedure may
be the point of intersection of an electronic glidepath
with a DH, a navigation facility, a fix, or a specified
distance from the FAF. The specified distance may not
be more than the distance from the FAF to the usable
landing surface. The MAP shall NOT be located prior
to the VDP. Specified criteria for the MAP are
contained in the appropriate facility chapters.

273. STRAIGHT MISSED APPROACH AREA.
When the missed approach course is within 15° of the
final approach course, it is considered a straight missed
approach (see figure 16). The area considered for
obstacle evaluation is specified in paragraph 270.

VARRS AT W MNP

Figure 16. STRAIGHT MISSED APPROACH
AREA., Par 270 and 273.
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274  STRAIGHT MISSED  APPROACH
OBSTACLE CLEARANCE. Within the primary
missed approach area, no obstacle sball penctrate the
missed approach surface. This surface begins over the
MARP at a height determined by subtracting the required
final approach ROC and any minimums adjustments,
per paragraph 323 from the MDA. It ascends uniformly
at the rate of 1 foot vertically for cach 40 foet
horizontally (40:1). See figure 17. Where the 40:}
surface reaches & height of 1,000 feet below the missed
approach altitude (paragraph 270), further application of
the surface is not required. In the secondary area, no
cbstacle may penetrate a 12:1 slope which extends
outward and upward from the 40:1 surface at the inner
boundaries of the secondary ares. Sec figure 18.
Evahmcthemisedlppmachsegmenuoinmeobsmlcl
clearance is provided.

a. Evaluate the 40:1 surface from the MAP to the
clearance limit (end of the missed approach segment).
The height of the missed approach swrface over an
obstacle is determined by measuring the straight-line
distance from the obstacle to the nearest point on the line
defining the ongin of the 40:]1 surface. If obstacles
penetrate the surface, take action to eliminate the
peoctration.

b. The preliminary charted missed approach
altitude is the highest of the minimum missed
obstruction altitude, minimum holding altitude (MHA)
established IAW paragraph 293a, or the lowest airway
minimum en route altitude (MEA) at the clearance limit.
To determine the minimurm missed approach obstruction
altitude for the missed approach segment, identify the
highest obstacle in the primary area; or if applicable, the
highest equivalent obstacle in the secondary ares. Then
add the appropriate ROC (plus adjustments) for holding
or ea route to the highest obstacle elevation. Round the
total value to the nearest hundred foot value.

¢. Determine if a climbing in bolding pattem
(climb-in-hold) evaluation is required (see paragraph
293b).

(1) Calculate the elevation of the 40:1 surface at
the end of the segment (clearance limit). The 40:1
surface starts at the same clevation as it does for
obstacle evalmtions. Compute the 40:1 rise from a
point on the line defining the origin of the 40:1 nuface
in the shortest distance and perpendicular to the end-of-
scgment line at the clearance limit.

(2) Compute the ROC swrface elevation at the
clesrance limit by subtracting the appropriate ROC (plus
adjustments) from the preliminary charted missed
approach altitude.
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(3) Compare the ROC surface elevation at the
clearance limit with the 40:1 surface elevation.

(a) If the computed 40:1 surface elevation is
equal to or greater than the ROC surface elevalion, &
climb-in-hold evaluation is NOT required.

(b) If the computed 40:1 surface elevation is
less than the ROC surface elevation, a climb-in-hold
evaluation IS required. FAA Order 7130.3, Holding
Pattern Criteria, paragraph 35, specifies higher speed
groups and, therefore, larger template sizes are usually
necessary for the climb-in-hold evaluation. These
templates may require an increase in MHA under
TERPS, paragraph 293a. If this evaluation requires an
increase in the MHA, evaluate the new altitude using the
higher speed group specified in paragraph 35. This
sequence of review shall be used until the MHA does
not increase, then the 40:1 surface is re-evaluated. If
obstacles penetrate the 40:1 surface, take action to
eliminate the penetration.

PRIMARY AREA

Figure 17. STRAIGHT MISSED APPROACH
OBSTACLE CLEARANCE. Par274

SECONDARY AREA

WHEN COURSE CUIDANCE 1S AVAILABLE

Figure 18. MISSED APPROACH CROSS SECTION. Par 274.

275. TURNING MISSED APPROACH AREA.
{See ILS and PAR chapters for special provisions). Ifa
tum of more than 15® from the FAC is required, a
turning missed approach area must be constructed.

a. The dimensions and shape of this area are
affected by three variables:
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(1) Width of final approach area at the MAP.

(2) All categories of aircraft authorized to use
the procedure.

() Number of degrees of turn required by the
procedure.
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b. Seccondary areas for the reduction of obstacle
clearance are permitted whea PCQ is provided. The
secondary area begins where a line perpendicular to the
straight flightpath, originating at the point of completion
of the tum, intersects the outer boundaries of the missed
approach segment. The width of the secondary area
expands uniformly from zeto to 2 miles at 15 NM flight
track point.

¢. Primary areas. Figures 19, 20, 21, 22, 23, and 24
show the manner of construction of some typical turning
missed approach areas. The following radii are used in
the construction of these arcas:

(1) 90° Tum or Less. Narrow Final Approach
Area at MAP. See figure 19. To construct the area:

oo o]

PRUAART AN

4 Pea

FUGHT PATH -
e el fe-e- Ty ekt

-

/
N
LINM.L -~ sm

Figure 19. TURNING MISSED APPROACH
AREA, 90° Turmn or Less. Narrow Final
Approach Area at MAP. Par 275¢(1).

(a) Draw an arc with the radius (R}) from
the MAP. This line is then extended outward to a point
15 miles from the MAP, measured along the line. This
is the assumed flightpath (see table 5).
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- Table S, TURNING MISSED
APPROACH RADII (Miles). Par 278.

Approack | Obstacle Clearance | Flightpath
Calegory Radius (R) Radius (Ry)
A 26 L30
B 28 1.40
C 3.0 1.50
D 35 1.75
E 5.0 150

(b) Establish points “A2* and "B}" measur-
ing 6 miles perpendicular to the flightpath at the 15 mile
point.

(¢) Now connect "A2" and "B|" with a
straight line.

(@) Draw an arc with the radius (R) from
point A" to "A}". This is the edge of the obstacle
clearance arca.

(© Establish point "B* by measuring
backward on the edge of the final approach area a
distance of 1 mile or a distance equal to the fix emor
PRIOR to the FAF, whichever is greater.

(f) Coxmect points "A 1" and "A2", and points
*B* and "B1" with straight lines.

(2) %0° Tum or Less. Wide Final Approach
Arca at MAP. See figure 20. To construct the area:

FIGNT PATN

Flgure 20. TURNING MISSED APPROACH
AREA. %0° Turn or Less. Wide Final
Approsch Area at MAP. Par 275¢(2)
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(8) Draw an arc with the appropriate radius
(R}) from the MAP. This line is then extended outward
to a point 15 miles from the MAP, measured along the
line. This is the assumed flightpath.

(b) Establish points "A2° and "B;" by
measuring 6 miles perpendicular to the flightpath at the
15-mile point.

(c) Now connect "A2" and "B|" with a
straight line.

(d) Draw an arc with the appropriate radius
(R) from point "A” to point *A}". This is the edge of the
obstacle clearance area.

(¢ Establish point "B* by measuring
backward on the edge of the final approach area a
distance of ! mile or a distance equal to the fix ermror
PRIOR to the FAF, whichever is greater.

(® Connect points "A}1" and "A2", and points
"B" and "B1" with straight lines.

(3) More Than 90* Tum Narrow Final

Approach Area at MAP (see figure 21). To construct
the area:

MMy AMA

HICHT 2atn

b

G

Figure 21. TURNING MISSED APPROACH
AREA. More Than 90° Turn. Narrow
Final Approach Area at MAP. Par 275¢(3).

(2) Draw an arc with the radius (R1) from
the MAP through the required number of degrees and
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then continue outward to & point 15 miles from the
MAP, measured along this line, which is the assumed

(b) Establish points "Az" and "C1" by
measuring 6 miles on each side of the assumed
flightpath and perpendicular to it at the 15-mile point

(c) Now coanect points "A2" and *C1" with a
straight line.

(d Dnaw an arc with the radius (R) from
point *A* to point *A 1" (fgure 21 uses 135%. This is
the outer edge of the obstacle clearance area.

(¢) Locate point "C* at the innec edge of the
final approach secondary area opposite the MAP. (Point
*A® and point "C* will be coincident when the MAP is
the facility.)

(f) Counect points "A 1" and "A3", and points
*C" and “C1" with straight lines.

(4) More than 90* Turm. Wide Final Approach
Arca at MAP (see figure 22). To construct the arca:

LY

L" "4‘—-‘ m—‘*‘———l .ﬂ——-—“” "4

<

Figure 22. TURNING MISSED APPROACH
AREA. More Than 90° Turmn. Wide Final
Approach Area at MAP. Par 275¢(4).

(a) Draw the assumed flightpath arc with the
radius (R}) from the MAP the required number of
degrees to the desired flightpath or course.
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(b) Establish points "A4" snd *Cy" by
measuring 6 miles oo each side of the assumed
flightpath and perpendicular to it at the 15-mile point.

() Connect points *A4" and "C)" with
straight lines.

(d) Draw a 90* arc with the appropriate
radius (R) from point "A" to "A}". Note that when the
width of the final approach ares at the MAP is gresater
than the appropriate radius (R), the turn is made in two
increments when construcling the obstacle clearance
area.

{¢) Draw an arc with the radius (R) from
point D" (edge of final approach secondsry area
opposite MAP) the required number of degrees from
point "A2° to point "A3". Compute the pumber of
degrees by subtracting 90° from the total tum
magnitude.

() Connect points "A}" and "A2", with a
straight line.

(@) Locate point "C* at the inner edge of the
final approach secondary ares opposite the MAP.

(h) Connect point "A3" with point "A4", and
connect point "C* with point *C " using straight lines.

(5) 180° Twm Narrow Final Approach Area at
MAP (see figure 23). To construct the area:

4YW WO WM £

e e -

Wve NV
VY ATV

Figure 23. TURNING MISSED APPROACH
AREA. 180° Turmn. Narrow Final Approach Area at
MAP. Par 275¢(5)

(a) Draw an arc with the radius (R}) from
the MAP through 180°, and then continue outward to a
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point 15 miles from the MAP, measured along this line,
which is the assumed flightpath.

(b) Establish points "A2" end °C2" by
measuring 6 miles on cach side of the assumed
flightpath, and perpendicular to it at the 15-mile point.

(c) Now connect points "A2" and *C2" with a
straight line.

(d) Locate point *C" at the inner edge of the
final approach secondary area opposite the MAP. (Point
*A* and point *C* will be coincident when the MAP is
the facility.)

(¢) Dnw an arc with the radius (R) from
point "A® to point "A1® (180°). This is the outer edge of
the obstacle clearance area.

() Connect points "A}" and "A2", and
points "C* and *C}" by straight lines. (The line "Aj}-
A" joins the arc tangentially).

(6) 180° Turn. Wide Final Approach Arca at
MAP (sec figure 24). To construct the area:

i,

P—«—- N ——q‘o 2 m -‘
Figure 24. TURNING MISSED APPROACH
AREA. 180° Turmn. Wide Final Approach
Areaat MAP. Par 275¢(6)-

(a) Dnw tbe flightpath arc with radius (R1)
from the MAP and then continue the line cutward to &
point 15 miles from the MAP, measured along the
assumed flightpath

(b) Establish points *A4" and *Cj" by
measuring 6 miles on each side of the flightpath and
perpendicular to it at the 15-mile point.
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(¢) Now connect "Ay" and "Cy" with a
straight line.

(d) Draw & 90° arc with the appropriate
radius (R) from point "A" to "A}°. Note that when the
width of the final approach area at the MAP is greater
than the appropriate radius (R), the tum is made in two
increments when constructing the obstacle clearance
arca.

(¢) Draw an arc with the radius (R) from
point 'D" (edge of final approach secondary ares
opposite MAP) the required number of degrees from
point "A2" to point "A3". Compute the number of
degrees by subtracting 90° fom the total tum
magnitude.

(f) Connect points "A}" and "A2", with a
straight line.

(g) Locate point "C" at the inner edge of the
final approach secondary area opposite the MAP.

(h) Connect points "A3® and "A4", and
points "C" and "C)"with straight lines. (The line "A3-
A4" joins the arc tangentially).

276. TURNING MISSED APPROACH
OBSTACLE CLEARANCE. The methods of
determining the beight of the 40:1 missed approach
surface over obstacles in the turning missed approach
area vary with the amount of turn involved. Evaluate the
missed approach segment to ensure the 40:1 OIS is not
penetrated.

2. 90° Tumm or Less. Sece figure 25. Zone 1 isa 1.6
mile continuation of the final approach secondary area,
and has identical obstacle clearance requirements. Zoae
2 is the area in which the height of the missed approach
surface over an obstacle must be determined. To do this,
first identify line "A-D-B". Point "B" is located by
measuring backward on the edge of the final approach
area & distance of 1 mile or 8 distance equal to the fix
error prior to the FAF, whichever is greater. This is to
safeguard the short-tuming aircraft, Thus, the height of
the missed approach surface over an obstacle in zone 2
is determined by measuring the straight-line distance
from the obstacle to the nearest point on line "A-D-B*
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and computing the height based on the 40:1 ratio. The
height of the missod approach surface over the MAP is
the same a3 specified in paragraph 274. When an
obstacle is in a secondary ares, measure the straight-line
distance from the nearest point on the line "A-D-B" to
the point on the inner edge of the secondary area which
is nearest the obstacle. Compute the beight of the
missed approach surface at this point, using the 40:1
ratio. Thea apply the 12:1 secondary area ratio from the
height of the surface for the remaining distance to the
obstacle.

Figure 25, TURNING MISSED APPROACH
OBSTACLE CLEARANCE. 90° Tum
or Less. Par 276a.

b. More Than 90° Turn. See figure 26. In this case
a third zone becomes necessary. Zone 3 is defined by
extending a line from point "B" to the extremity of the
missed approach area petpendicular to the FAC. Zone 3
will encompass all of the missed approach area not
specifically within zones 1 and 2. All distance
measurements in zooe 3 are made from point “B*. Thus
the height of the missed approach surface over an
obstacle in zone 3 is determined by measuring the
distance from the obstacle to point "B* and computing
the height based on the 40:1 mtio. The height of the
missed approach surface over point "B* for zoae 3
computations is the same as the height of the MDA. For
an obstacle in the secondary area, use the same
measuring method prescribed in paragraph 276a, except
that the original measuring point shall be point *B.*
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Figure 26. TURNING MISSED APPROACH
OBSTACLE CLEARANCE. More Than a
90° Turm. Par 276b.

¢. Secondary Area. In the secondary area no
obstacles may penetrate a }2:1 slope which extends
outward and upward from the 40:1 surface from the
inner to the outer boundary lines of the secondary area.

d. Evaluate the missed approach segment from the
MARP 1o the clearance limit. Terminate the 40:1 obstacle
clearance surface (OCS) at an ¢levation corresponding to
the e route ROC below the missed altitude.

(1) If the 40:1 OCS terminates prior to the
clearance limit, continue the tvaluation using s level
OIS at the height that the 40:] OCS was terminated.

(2) If the clearance limit is reached before the
40:1 OCS terminates, continue a climb-in-hold evalua-
tion at the clearance limit.

e. The preliminary charted missed approach
altitude is the highest of the minimum missed approach
obstruction altitude, MHA established IAW paragraph
293a, or the lowest airway MEA at the clearance limit.
To determine the minimum missed approach obstruction
altitude for the missed approach segment, identify the
highest obstacle in the primary area; or if applicable, the
highest equivalent obstacle in the secondary ares. Then
add the appropriate ROC (plus adjustments) for bolding
or en route to the highest obstacle elevation. Round the
total value to the nearest hundred foot value.

f. Determine if a climb-in-hold evaluation is
required (sec paragraph 293b).

(1) Calculate the elevation of the 40:1 surface at
the end of the segment (clearance limit). The 40:1
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surface starts at the same eclevation as it does for
obstacle evaluations. Compute the 40:1 rise from a
point on the “A-D-B” line in the shortest distance to the
end-of-segment line at the clearance limit.

(2) Compute the ROC surface elevation at the
clearance limit by subtracting the appropriate ROC (plus
adjustments) from the preliminary charted missed
approach altitude.

(3) Compare the ROC surface elevation at the
clearance limit with the 40:1 surface elevation.

{a) Ifthe computed 40:1 surface elevation is
equal to or greater than the ROC surface elevation, 8
climb-in-hold evaluation is NOT required.

(b) If the computed 40:1 surface clevation is
less than the ROC surface elevation, a climb-in-hold
cvalustion IS required FAA Order 7130.3, Holding
Pattern Criteria, parsgraph 35, specifies higher speed
groups, and, therefore, larger template sizes are usually
necessary for the climb-in-hold evaluation.  These
templates may require an increase in MHA under
TERPS paragraph 293a. If this evaluation requires an
increase in the MHA, evaluate the new altitude using the
higher speed group specified in paragraph 35. This
sequence of review shall be used until the MHA does
pot increase, then the 40:1 surface is re-cvaluated. If
obstacles penetrate the 40:1 surface, take sction to
climinate the penctration.

¢ The charted missed approach altitude is the
higher of the preliminacy charted missed approach
altitude or the MHA established under paragraph
274c(3XM).

277. COMBINATION STRAIGHT AND TURN-
ING MISSED APPROACH ARFA. If a strnight
climb to a specific altitude followed by & tum is
necessary to avoid obstacles, a combination straight and
tuming missed approach area must be constructed. The
straight portion of this missed approsch area is
section 1. The portion in which the tum is made is
section 2. Evaluate the missed approach segment to
ensure obstacle clearance is provided.

a. Straight Portion. Section ! is a portion of the
normal straight missed approach area and is constructed
as specified in paragraph 273. Obstacle clearance is
provided as specified in paragraph 274 except that
secondary arca reductions do not apply. The length of
section | is determined as shown in figure 27 and relates
to the need to climb to a specified altide prior to
commencing the tum. Point A; marks the cod of
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section 1 Point B, is one mile from the end of section 1
(see figure 27).

b. Turning Portion. Section 2 is constructed as
specified in paragraph 275 except that it begins at the
end of section 1 instead of at the MAP. To determine
the height which must be attained before commencing
the missed approach turn, first identify the controlling
obstacle on the side of section 1 to which the turn is to
be made. Then measure the distance from this obstacle
to the nearest edge of the section 1 area. Using this
distance as illustrated in figure 27, determine the height
of the 40-1 slope at the edge of section 1. This height,
plus the appropriate final ROC, (the sum rounded up to
the next higher 100-foot increment) is the height at
which the turn should be started. Obstacle clearance
requirements in section 2 are the same as those specified
in paragraph 276 except that zone 1 is not considered
and section 2 is expanded to start at point "B" if no fix

EXAMPLE

Given:

1. MDA 360" MSL

2. Obstacle height: 1098’ MSL

3. Obstacle in section 2 = 3NM
from near edge of section

Find:

1. Minimum altitude at which
aircraft can start turn,

2. Required tength of section 1.

Solution:
i{. Find height MSL at near edge.
a. A= 18,228 (3 mi) + 40 =
456,
b. 1098’ MSL — 456’ = 642’
MSL.
2. Add 250’ obstacle clearance.
a. 250’ + 642’ = 892’ MSL.
3. Round up to next higher 20.
a. 892’ = 900 MSL to start turn. ,1
4. Find height to climb trom MDA '3
to 900" MSL. ! <
a. 900’ — 360’ = 540" to ¢limb. } 9
8. Find length of section 1. /
a. 540’ x 40 = 21,600’ - length
of section 1.
6. Missed approach instructions.

a. “*Climb to 900’ before starting
right turn to, ete.”

l""’__ -4
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exists at the end of section 1, or if no course guidance is
provided in section 2 (see figure 27).

¢. Evaluate the 40:1 surface from the MAP to the
clearance limit (end of the missed approach segment). If
obstacles penetrate the surface, take action to eliminate
the penetration.

d. The preliminary charted missed approach
altitude is the lowest of the minimum missed approach
obstruction altitude, MHA established in accordance
with paragraph 293a, or the lowest airway MEA at the
clearance limit. To determine the minimum missed
approach obstruction altitude for the missed approach
segment, identify the highest obstacle in the primary
area; or if applicable, the highest equivalent obstacle in
the secondary area. Then add the appropriate ROC
(plus adjustments) for holding or en route to the highest
obstacle clevation. Round the total value to the nearest
hundred foot value.

_____ ———————
/
/
! /
/ -
f 3
I / _ff
( / H
-«
sectionz [
! mempé_m___*l
,'&’ [ 135 N FROM MAP
¢/ X
N "M« 10°8° z
Ry -
5 ! O A 4
]
-
Y]
% i :
MAP F4
]
0| B i
! ."'"\'
' Thet becomes the boundary of Section 2 1f no
! fix exivhs at the end of Section 1 or if he couwese
1 quidonce iv peowded in Swctian 7
3t
<1
l
{
|
| e _s.]

Figure 27. COMBINATION MISSED APPROACH AREA. Par 277(a).
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e. Determine if a climb-in-hold evaluation is re-
quired (see paragraph 293b).

(1) Calculate the elevation of the 40:1 surface at
the end of the segment (clearance limit). The 40:1
surface starts at the same elevation as it does for
obstacle evaluations. First, compute the 40:1 rise from a
point on the line defining the origin of the 40:1 surface
at the MAP, in the shortest distance and perpendicular
to the end-of-section 1 segment. If there is a remote
altimeter setting source (RASS) and the missed
approach instructions do not include a parenthetical
climb to altitude then the elevation at the end of section
1 is adjusted by subtracting the altitude difference
between the RASS adjustments when two remote
altimeter sources are used; or subtracting the RASS
adjustment for a part-time altimeter source. The
resulting altitude at the end of section 1 shall not be
lower than the 40:1 surface height at the MAP. Second,
compute the 40:1 rise from a point on the nearest edge of
section 1, in the shortest distance to the end-of-segment
line at the clearance limit. Add the two values together
and this is the 40:1 surface height at the end of the
segment (clearance limit).

(2) Compute the ROC surface elevation at the
clearance limit by subtracting the appropriate ROC (plus
adjustments) from the preliminary charted missed
approach altitude.

(3) Compare the ROC surface elevation at the
clearance limit with the 40:1 surface elevation.

(a) If the computed 40:1 surface elevation is
equal to or greater than the ROC surface elevation, a
climb-in-hold evaluation is NOT required.

(b) If the computed 40:1 surface elevation is
less than the ROC surface elevation, a climb-in-hold
evaluation IS required. FAA Order 7130.3, paragraph
35, specifies higher speed groups and therefore, larger
template sizes are usuvally necessary for the climb-in-
hold evaluation. These templates may require an
increase in MHA under TERPS paragraph 293a. If this
evaluation requires an increase in the MHA, evaluate the
new altitude using the higher speed group specified in
paragraph 35. This sequence of review shall be used
until the MHA does not increase, then the 40:1 surface
is re-cvaluated. If obstacles penetrate the 40:1 surface,
take action to eliminate the penetration.

f. The charted missed approach altitude is the
higher of the preliminary charted missed approach
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altitude or the MHA established under paragraph
274¢(3)(b).

278. END OF MISSED APPROACH. Aircraft shall
be assumed to be in the initial approach or en route
environment upon reaching minimum obstacle clearance
altitude (MOCA) or MEA. Thereafter, the initial
approach or the en route clearance criteria apply.

279. RESERVED.
SECTION 8. TERMINAL AREA FIXES

280. GENERAL. Terminal area fixes include, but are
not limited to the FAF, the IF, the IAF, the holding fix,
and when possible, a fix to mark the MAP. Each fixisa
geographical position on a defined course. Terminal
area fixes should be based on similar navigation
systems. For example, TACAN, omni-directional radio
range tactical air navigation (VORTAC), and
VOR/DME facilities provide radial/DME fixes. NDB
facilities provide bearings. VOR facilities provide VOR
radial. The use of integrated (VHF/NDB) fixes shall be
limited to those intersection fixes where no satisfactory
alternative exists.

281. FIXES FORMED BY INTERSECTION. A
geographical position can be determined by the
intersection of courses or radials from two stations. One
station provides the course the aircraft is flying and the
other provides a crossing indication which identifies a
point along the course which is being flown. Because
all stations have accuracy limitations, the geographical
point which is identified is not precise, but may be
anywhere within a quadrangle which surrounds the
plotted point of intersection. Figure 28 illustrates the
intersection of an arc and a radial from the same DME
facility and the intersection of two radials or courses
from different navigation facilities. The area encom-
passed by the sides of the quadrangle formed in these
ways is referred to in this publication as the "fix
displacement area".

282. COURSE/DISTANCE FIXES.

a. A DME fix is formed by a DME reading on a
positive navigational course. The information should be
derived from a single facility with collocated azimuth
and DME antennas. Collocation parameters are defined
in FAA Order 6050.32, Spectrum Management
Regulations and Procedures. However, when a unique
operational requirement indicates a need for DME
information from other than collocated facilities, an
individual IAP which specifies DME may be approved,
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provided the angular divergence between the signal ¢. Fixes Formed by Marker Beacons. Marker
sources at the fix does not exceed 23° (see figure 28). beacons are installed to support certain NAVAID’s that
For limitation on use of DME with ILS, see para- provide course guidance. A marker beacon is suitable to
graph 912. establish a fix only when it marks an along course

distance from the NAVAID it is associated with; e.g.

b. ATD Fixes. An ATD fix is an along track localizer and outer markers.
position defined as a distance in NM, with reference to
the next WP along a specified course.

DME FIX USING
NONCOUATED
FACKITIES
7/’ ,'f,/
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Figure 28. INTERSECTION FIX DISPLACEMENT. Par 281 and 282a.
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283. FIXES FORMED BY RADAR. Where ATC
can provide the service, Airport Surveillance Radar
(ASR) may be used for any terminal area fix. PAR may
be used to form any fix within the radar coverage of the
PAR system, Air Route Surveillance Radar (ARSR)
may be used for initial approach and intermediate
approach fixes.

284. FIX DISPLACEMENT AREA. The areas
portrayed in figure 28 extend along the flight course
from point "A" to point "C". The fix error is a plus-or-
minus value, and is represented by the lengths from "A"
to "B" and "B" to "C". Each of these lengths is applied
differently. The fix error may cause the fix to be
received early (between "A" and "B"). Because the fix
may be received early, protection against obstacles must
be provided from a line perpendicular to the flight
course at point "A".

285. INTERSECTION FIX DISPLACEMENT
FACTORS. The intersection fix displacement area is
determined by the system use accuracy of the navigation
fixing systems (sce figure 29). The system use accuracy
in VOR and TACAN type systems is determined by the
combination of ground station error, airborne receiving
system error, and flight technical error (FTE). En route
VOR data have shown that the VOR system accuracy
along radial 4.5°, 95 percent of occasions, is a realistic,
conservative figure. Thus, in normal use of VOR or
TACAN intersections, fix displacement factors may
consetvatively be assessed as follows:

a. Along-Course Accuracy.
(1) VOR/TACAN radials, plus-or-minus 4.5°.
(2) Localizer course, plus-or-minus 1°.
(3) NDB courses or bearing, plus-or-minus 5°.

NOTE: The plus-or-minus 4.5° (95 percent)
VOR/TACAN  figure is achieved when the ground
station course signal ervor, the FTE, and the VOR
airborne equipment ervor are controlled to certain
normal tolerances. Where it can be shown that any of
the three error elements is consistently different from
these assumptions (for example, if flight inspection
shows a consistently better VOR signal accuracy or
stability than the one assumed, or if it can be shown
that airborne equipment error is consistently smaller
than assumed), VOR fix displacement factors smaller
than those shown above may be utilized under
paragraph 141.
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b. Crossing Course Accuracy.
(1) VOR/TACAN radials, plus-or-minus 3.6°.
(2) Localizer course, plus-or-minus 0 5°.
(3) NDB bearings, plus-or-minus 5°.

NOTE: The plus-or-minus 3.6° (95 percent) VOR/
TACAN figure is achieved when the ground station
course signal error and the VOR airborne equipment
error are controlled to certain normal tolerances.
Since the crossing course is not flown, FTE is not a
contributing element. Where it can be shown that
either of the error elements is consistently different,
VOR displacement factors smaller than those shown
above may be utilized IAW paragraph 141.

286. OTHER FIX DISPLACEMENT FACTORS.

a. Radar. Plus-or-minus 500 feet or 3 percent of the
distance to the antenna, whichever is greater.

b. DME. Plus-or-minus 1/2 (0.5) miles or 3 percent
of the distance to the antenna, whichever is greater.

¢. 75 MHz Marker Beacon.

(1) Normal powered fan marker, plus-or-minus
2 miles.

(2) Bone-shaped fan marker, plus-or-minus 1
mile.

(3) Low powered fan marker, plus-or-minus
1/2 mile.

(4) "Z" marker, plus-or-minus 1/2 mile.

NOTE: Where these 75 MHz marker values are
restrictive, the actual coverage of the fan marker (2
milliamp signal level) at the specific location and
altitude may be used instead.

d. Overheading a Station. The fix error involved in
station passage is not considered significant in terminal
applications, The fix is therefore considered to be at the
plotted position of the navigation facility. The use of
TACAN station passage as a fix is NOT acceptable for
holding fixes or high altitude IAF’s.
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287. SATISFACTORY FIXES

a. Intermediate, Initial, or Feeder Fix. To be

l satisfactory as an intermediate, initial, or feeder
approach fix, the fix error must not be larger than 50
percent of the appropriste segment distance which
follows the fix. Measurements are made from the
plotted fix position (see figure 29).

/7

Figure 29. INTERMEDIATE, INITIAL, OR
FEEDER APPROACH FIX ERRORS. Par 287.

b. Holding Flxes. Any terminal area fix except

I overheading a TACAN may be used for bolding.  The

following conditions shall exist when the fix is an
intersection formed by courses or radials:

8260.3B CHG 17

(1) The angle of divergence of the intersecting
oourses or radials ghall not be less than 45°.

(2) 1If the facility which provides the crossing
courses is NOT an NDB, it may be as much as 45 miles
from the point of intersection.

(3) If the facility which provides the crossing
course is an NDB, it must be within 30 miles of the
intersection point.

(4) If distances stated in paragraphs 287b(2) or
(3) are exceeded, the minimum angle of divergeoce of
the intersecting courses must be increased at the
following rate:

{a) Ifan NDB facility is invoived, 1° for ecach
mile over 30 miles.

(b) If an NDB facility is NOT involved, 12¢
for each mile over 45 miles.

For example, if the intersection is formed by radials from
VOR's 30 and 45 miles away, the minimum angle is
45°. If one of the facilities is NDB, the minimum angle
is 60° (see figure 30).

1

- REQUIRED
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AN N et == S [
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DISTANCE (NM) BETWEEN RADI O FI X AND "CROSSING COURSE” FACILITY
Figure 30. MINIMUM DIVERGENCE ANGLE FOR HOLDING FIXES. Par 287b(4)(b)
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& FAF. For a fix to be satisfactory for use a3 a FAF,
the fix error should not exceed plus-or-minus 1 mile (sce

2/13/98

figures 31-1 and 31-2). It may be as large as plus-or-
minus 2 miles when: Ceee]
(1) The MAP is marked by overheading an air -
navigation facility (except 75 MHz markers); OR \ e
el TE T B o
(2) A bufYfer of equal length to the excessive fix ~ -
error is provided between the published MAP and the L g
point where the missed approach surface begins (see — A /'

figure 32).

Figure 31-1. MEASUREMENT OF FAF ERRCR.
Par 287¢

Calculate fix displacement using the following formulas:

Ew 607611548 x D x SinB E

Figure 32. FAF ERROR BUFFER. Par 287¢(2).

_ 607611548 x 30 x Sin4.5*

Track —s
t ] rd Ly -}_’.-

Sin(A+8)
Anglgx‘ A

Angle B 607611548 = D x SinB

Sin(s0+

1430).80

081412

4.5

=]7567.62

_ 6076.11548 x 30 x Sin4.5°

Fix Displacement F= F

Sin(A-8)

Figure 31-2, FIX DISPLACEMENT CALCULATIONS. Par 287c.
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Sin (30°4.5°)

14301.80
0.71325

= 2005159
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288. USING FIXES FOR DESCENT.

2. Distance Available for Descent  When apply-
ing descent gradient criteria applicable to an
approach scgment (initial, intermediate or final
approach areas), the measuring point is the plotted
position of the fix (se¢ figure 33).

\ S doatR

.\\ g//L/’—’
Mhe— Al — — -

i N2

Figure 33. DISTANCE FOR DESCENT
GRADIENT APPLICATION. Par 288a.

b. Obstacle Clearance After Passing a Fix. It is
assumed that descent will begin at the earliest point
the fix can be received. Full obstacle clearance shall
be provided from this point to the plotted point of the
next fix. Therefore, the altitude to which descent is
to be made at the fix must provide the same
clearance over obstacles in the fix displacement area
as it does over those in the approach segment which
is being entered (see figures 34-1 and 34-2).

\“4‘ i /’7

() — _\..*.-...._._.’._.-

N7

Figure 34-1. OBSTACLE CLEARANCE AREA
BETWEEN FIXES. Par 288b.
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Figure 34-2. CONSTRUCTION OF FIX
DISPLACEMENT AREA FOR OBSTACLE
CLEARANCE. Par 288b.
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¢ Stepdown Fixes. See figure 38

(1) DME, Along Track Distance (ATD) or
Radar Fixes. Except in the intermediate segment
within & procedure tum (paragraph 244), there is no
maximum pumber of stepdown fixes in any segment
when DME, an ATD fix, or radar is used. DME and
ATD fixes may be denoted in tenths of a mile. The
distance between fixes shall uot be less than 1 mile.

(2) Intersection Fixes.

(2) Only one stepdown fix is permitted in the
final and intermediate segments.

() If an intersection fix forms a FAF, IF, or
IAF:

1 The same crossing facility shall be
used for the stepdown fix(es) within that segment.

2 Al fixes from the IF to the last
stepdown fix in final shall be formed using the same
crossing facility.

(c) Table 5A shall be used to determine the
number of stepdown fixes permitted in the initial
segment. The distance between fixes shall not be less
than 1 mile.

(3) Altitude at the Fix. The minimum altitude at
cach stepdown fix shall be specified in 100-foot
increments, except the altitude at the last stepdown fix in
the final segment may be specified in a 20-foot
increment.

(4) In the Final Segment:

(a) A stepdown fix shall not be established
unless & decrease of at least 60 feet in MDA or a
reduction in visibility minimums is achieved.

(®) The last stepdown fix error shall not
exceed plus-or-minus 2 NM or the distance to the MAP,
whichever is less. The fix error for other stepdown fixes
in final shall not exceed 1 NM.

() Minimums shall be published both with
and without the last stepdown fix, except for procedures
requiring DME or NDB procedures which use a VOR
radial to define the stepdown fix.
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Figure 3S. FINAL SEGMENT STEPDOWN
FIX. Par 288c.

Table 5A. STEPDOWN FIXES IN INITIAL
_SEGMENT. Par 288c{2){c).

Length of Segment Number of Fixes
5-10NM 1 stepdowa fix

over 10-15 NM 2 stepdown fixes

over 15NM 3 stepdown fixes

289. OBSTACLES CLOSE TO A FINAL
APPROACH OR STEPDOWN FIX. Existing
obstacles close to the FAF/stepdown fix may be
climinated from consideration if the following
conditions are met:

a The obstacle Is in the final appreach trapezoid
within 1 NM past the point the FAF/stepdown fix can
first be received, and...

b. The obstacle does not penetrate a 7:1 obstacle
identification surface (OIS). The surfsce begins at the
carliest point the fix can be received and extends toward
the MAP 1| NM. The beginning surface height is
determined by subtracting the final segment ROC (and
adjustments from paragraphs 323s, b, or ¢, as
applicable) from the minimum altitude required at the
fix The surface slopes downward 1 foot vertically for
cach 7 feet horizontally toward the MAP.

¢ Obstacles eliminated from consideration by
application of this paragraph shall be noted on the
procedure.

d. The following formulas may be used to determine
the OIS height at the obstacle or the minimum fix
altitude based on applying the surface to an obstacle
which must be climinated.
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Fix Alt = MSL altitude at the fix (round up IAW 288¢.(3).)
Obst Dist = Distance from earliest fix reception to obstacle
ROC = Required Obstacle Clearance + adjustments
Obst Elev = MSL obstacle elevation

Obst Dist | -
7

Obst Dist
7

QOIS height = Fixtit - ROC [

MinFixAlt = ObuElev + ROC +[

See figure 36. To determine fix error, see paragraphs
284, 285, and 286.

FIGURE 36. OBSTACLES CLOSE-IN TO A FIX.
Par 289.

SECTION 9. HOLDING

290. HOLDING PATTERNS. Criteria for holding
pattern airspace are contained in FAA Order 7130.3,
and provide for separation of aircraft from aircrat. The
criteria contained herein deal with the clearance of
holding aircraft from obstacles.

291. ALIGNMENT. Whenever practical, holding
patterns should be aligned to coincide with the flight
course to be flown afler leaving the holding fix.
However, when the flightpath to be flown is along an
arc, the bolding pattemn should be aligned on a radial.
When a holding pattern is established at a FAF and 2 PT
is not used, the inbound course of the holding pattern
shall be aligned to coincide with the FAC unless the
FAF is a facility. When the FAF is a facility, the
mmbound holding course and the FAC shall not differ by
more than 30°,

292. AREA.,
a. The primary obstacle clearance arca shall be

based on the appropriate holding pattern area specified
in FAA Order 7130.3.

Chap 2
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b No reduction In the pattern skes for ‘on-entry’
procedures is peritted.
¢ Pattern nuniber 4 is the minimum size authorized.

d. When holding ls at an Intersection or RNAYV fix,
the sclected pattern shall be large enocugh to contain at
least 3 comers of the fix displacement area. Sce
paragraphs 284 and 285 and figure 37-1.

e When paragraph 293b is used, the primary
bolding area shall encompass the departure or missed
approach scgment width at the holding fix (see figure
37-2).

£ A secondary area 2 miles wide surrounds the
perimeter of the primary area

@
L7

o
N
y N
; —
\ n

12 OOMACIaINT ama

FIGURE 37-1. HOLDING PATTERN
TEMPLATE APPLICATION. Par 292

293. OBSTACLE CLEARANCE.

a. Level Holding A minimum of 1,000 feet of
obstacle clearance shall be provided throughout the
primary area. In the secondary area 500 feet of obstacle
clearance shall be provided st the inner edge, tapering to
zero feet at the outer edge. For computation of obstacle
clearance in the seccondary area sec paragraph 232c.
Allowance for precipitous terrain should be considered
as stated in paragraph 323a. The altitudes sclocted by
application of the obstacle clearance specified in this
paragraph may be rounded to the nearest 100 feet. See
paragraph 231,

b. Climbing in a Holding Pattern. When a climb in
hold is used, asin a departure or missed & no
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obstacle shall penctrate the holding surface. This
surface begins at the end of the segment leading to the
holding fix. [ts elevation is that of the departure OIS or
missed approach surface at the holding fix. It rises ats
40:1 rate to the edge of the primary area, then at a 12:1
rate to the outer edge of the secondary area. The
distance to any obstacle is measured from the obstacle to
the nearest point on the end of the segment at the
holding fix. See figure 37-2 and FAA Order 71303,

paragraph 35.

Page 364
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FIGURE 37-2. CLIMBING IN A HOLDING
PATTERN. Par 293b.

294. - 299. RESERVED.

Chap 2
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CHAPTER 3. TAKEOFF AND LANDING MINIMUMS

300. APPLICATION. The minimums specified in
this chapter are the lowest which can be approved at any
location for the type facility concerned.

301.-309. RESERVED.

SECTION 1. GENERAL INFORMATION

310. ESTABLISHMENT. The minimums estab-
lished for a particular airport shall be the lowest
permitted by the criteria contained in this order. Each
procedure shall specify minimums for the various
conditions stated in the procedure; i.e., straight-in,
circling, alternated, and takeoff, as required. The
elements of minimums are the MDA (or DH) and the
weather. The weather minimums shall include the
visibility required by the procedure, and may include a
ceiling value which is equal to or greater than the height
of the MDA or DH above airport elevation. Where
ceilings are not specified, the height of the straight-in
MDA or DH above the highest elevation in the
touchdown zone (or the airport elevation in circling
approaches) shall be shown on the procedure. Alternate
minimums, when specified, shall be stated as ceiling
and visibility. Takeoff minimums, when specified, shall
be stated as visibility only, except where the need to see
and avoid an obstacle makes it necessary to specify a
ceiling value. Military services may specify alternate
and takeoff minimums in separate directives.

311. PUBLICATION. Minimums should be
published for each approach category which can be
accommodated at the airport. Where the airport landing
surface is not adequate, or other restrictions exist which
prohibit certain categories of aircraft from making an
instrument approach at an airport, “NA” (not
authorized) shall be entered in lieu of the minimums
values. Approach Category “E” minimums should be
published only on high altitude procedures, except
where a special requirement exists for their publication
or other procedures. Minimums on military procedures
shall be published as prescribed by the appropriate
Service.

312.-319. RESERVED.

SECTION 2. ALTITUDES

320. MINIUM DESCENT ALTITUDE (MDA).
The MDA is the lowest altitude to which descent
shall be authorized in procedures not using a glide slope.
Aircraft are not authorized to descend below the MDA

Chap 3
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until the runway environment (sce glossary) is in sight,
and the aircraft is in a position to descend for a normal
landing. The MDA shall be expressed in feet above
MSL and is determined by adding the required obstacle
clearance to the MSL height of the controlling obstacle
in the final approach segment and circling approach area
for circling approaches.

321. MDA FOR STRAIGHT-IN APPROACH. The
MDA for a straight-in approach shall provide at least the
minimum required clearance over obstacles in the final
approach segment. It shall also be established high
enough to ensure that obstacles in the missed approach
area do not penetrate the 40:1 missed approach surface
(see paragraph 274). The MDA shall be rounded off to
the next HIGHER 20-foot increment, For example,
2,104 feet becomes 2,120.

322. MDA FOR CIRCLING APPROACH. The
height of the circling MDA above the airport (HAA)
shall not be less than the minimum shown in para-
graph 351. In addition, the MDA shall provide at least
the minimum required final obstacle clearance in the
final approach segment and the minimum required
circling obstacle clearance in the circling approach area.
It shall also mect the missed approach requirements
specified in paragraph 321. Round the MDA to the next
higher 20-foot increment. For example, 2,109 feet shall
become 2,120. The published circling MDA shall not
be above the FAF altitude or below the straight-in
MDA.

323. MINIMUMS ADJUSTMENTS. Raising the
MDA or DH above that required for obstacle clearance
may be necessary under the following conditions:

a. Precipitous Terrain. When procedures arc
designed for use in areas characterized by precipitous
terrain, in or outside of designated mountainous areas,
consideration must be given to induced altimeter errors
and pilot control problems which result when winds of
20 knots or more move over such terrain. Where these
conditions are known to exist, required obstacle
clearance in the final approach segment should be
increased. Procedures specialists and approving
authorities should be aware of the hazards involved and
make appropriate addition, based on their experience
and good judgment, to limit the time in which an aircraft
is exposed to lee-side turbulence and other weather
phenomena associated with precipitous terrain.  This
may be done by increasing the minimum altitude over
the intermediate and final approach fixes so as to
preclude prolonged flight at low altitudes.  User
comments should be solicited to obtain the best
available local information.
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b. Remote Altimeter Setting Source (RASS).
When the altimeter setting is obtained from a source
more than 5 NM from the airport reference point (ARP)
for an airport, or the heliport reference point (HRP) for a
heliport or vertiport, the ROC shall be increased by the
amount of RASS adjustment for the final (except
precision final), step-down, circling, and intermediate
segments.  For precision finals, the DH shall be
increased by the amount of RASS adjustment. When
two altimeter sources are used, RASS shall be applied
to the missed approach climb-to-altitude. RASS
adjustment does not apply to MSA’s, initials, en route,
feeder routes, or segment/areas based on en route
criteria. A remote altimeter setting source is not
authorized for a remote distance greater than 75 NM or
for an elevation differential between the RASS and the
landing area that is greater than 6,000 feet. To
determine which adjustment shall apply, evaluate the
airport/heliport/vertiport for adverse atmospheric
pressure pattern effects. Comments should be solicited
from the National Weather Service (NWS), the National
Aviation Weather Advisory Unit (NAWAU), the Center
Weather Service Unit (CWSU), and the local Flight
Service Station (FSS) to obtain the best available
climatological information.

(1) Where intervening terrain does not
adversely influence atmospheric pressure patterns, the
following formula shall be used to compute the basic
adjustment in feet:

Adjustment = 2.30dg+ 0.14¢

where “dg” is the horizontal distance in nautical miles
from the altimeter source to the ARP/HRP; and “e” is
the elevation differential in feet between the elevation of
the RASS and the elevation of the airport/heliport/
vertiport (see figure 37B).

(2) Where intervening terrain adversely in-
fluences atmospheric pressure patterns, an elevation
differential area (EDA) shall be evaluated. The EDA is
defined as an area 5 NM each side of a line connecting
the ARP/HRP and the RASS, and includes a circular
area enclosed by a 5 NM radius at each end of this line
(see figure 37C). The following formula shall be used to
compute the basic adjustment feet.

Adjustment = 2.30dg + 0.14E

where “dg-is the horizontal distance in nautical miles
from the altimeter source to the ARP/HRP; and “E” is
the terrain elevation differential in feet between the
lowest and highest terrain elevation points contained
within the EDA (see figure 37C).
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(3) For the intermediate segment, use 60
percent of the basic adjustment from paragraphs 323b(1)
or (2), and increase the intermediate segment of ROC by
the amount this value exceeds 200 feet.

(4) For a missed approach climb-to-altitude
when two altimeter sources are available and the climb-
to-altitude is less than the missed approach clearance
limit altitude, apply RASS adjustment to the climb-to-
altitude or to the section 2 and zone 2/3 40:1 surface
height as follows:

(a) Decrease the starting height of the
40:1 surface for section 2 and zone 2/3 by the difference
between RASS adjustments for the two remote altimeter
sources. (Where one altimeter source is local, subtract
the full RASS adjustment.) Do not decrease these
surface starting heights to less than the height of the
40:1 surface at the MAP.

(b) If application of 323b(4)(a) results in a
40:1 surface penetration that cannot be resolved by other
methods, provide a second climb-to-altitude using the
least accurate altimeter source by adding the difference
between the RASS adjustments to the climb-to-altitude
and rounding to the next higher 20-foot increment. DO
NOT lower the section 2 and zone 2/3 40:1 surfaces.
This application shall not increase the climb-to-altitude
above the missed approach clearance limit altitude.

MISSED APPROACH

Climb to 5,900 (6,100 when
using Denvet/Stapleton altimeter
setting) then

For example:

(5) Point-in-Space  Approach  (PINSA).
When the MAP is more than 5 NM from the PINSA
altimeter setting source, RASS adjustment shall be
applied. For application of the RASS formula, define
"dg as the distance from the altimeter setting source to
the MAP, -- and define "e," or "E," as in para-
graph 323b(1) or (2).

(6) Minimum Reception Altitude (MRA).
Where a minimum altitude is dictated by the MRA, the
MRA shall be increased by the amount of the RASS
adjustment factor.

(7) Where the altimeter is based on a remote
source, the procedure shall be annotated, or provided a
second set of minima.

¢. Excessive Length of Final Approach. When a
final approach fix is incorporated in the procedure, and
the distance from that fix to the nearest landing surface
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exceeds 6 miles, the required obstacle clearance in the
final approach segment shall be increased at the rate of 5
feet for each one-tenth of a mile over 6 miles. Where a
step-down fix is incorporated in the final approach
segment, the basic obstacle clearance may be applied
between the step-down fix and the MAP, provided the
fix is within 6 miles of the landing surface. These
criteria are applicable to nonprecision approach
procedures only.

324. DECISION HEIGHT (DH). The decision
height applies only where an electronic glide slope
provides the reference for descent, as in ILS or PAR.
The decision height is the height, specified in feet above
MSL, above the highest runway elevation in the
touchdown zone at which a missed approach shall be
initiated if the required visual reference has not been
established. Decision heights shall be established with
respect to the approach obstacle clearance requirements
specified in the ILS and PAR chapters, and shall NOT
be less than the HAT shown in the appropriate table in
paragraph 350.

325.-329. RESERVED.
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Section 3. Visibilities.

330. ESTABLISHMENT OF
MINIMUMS.

VISIBILITY

a. Straight-in minimums for NONPRECISION
approaches shall be established for an approach category
when:

(1) The final approach course runway align-
ment criteria have been met, AND

(2) The visibility requirements of para-
graph 331 are met, AND

(3) The height of the MDA above the
touchdown zone (TDZ) and the associated visibility are
within the tolerances specified in paragraph 331, AND

(4) The descent gradient from the final
approach fix to the runway does not exceed the
maximum specified in the applicable facility chapter of
this order.

b.  Straight-in minimums for PRECISION
approaches shall be established for an approach category
when the final approach course runway alignment
criteria have been met.
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Heliport /Vertiport

DISTANCE EXAMPLE: Airport: dp =25nm X 2.3 = 57.5'
Heliport/Vertiport: d g =15nm X 2.3 = 34.5'

Heliport
HRP
5800
Airport RASS

ARP 3500° |
' I
ELEVATION EXAMPLE: Airport: -~ e=3500'-2800'=700' X .14 = 98' |
Heliport/Vertiport: — e=5800"-3500'=2300' X .14 =322 }

Figure 37B. DISTANCE REMOTED (dg) AND ELEVATION. Par 323b.

SNM

A.irport
2800'

-
Airport — "~ __—
2800
EXAMPLE: ELEVATION DIFFERENTIAL: Airport: -~  E=5800'-800'=5000" X .14 = 700
Heliport/Vertiport: —  E=5800'-800'=5000" X .14 = 700
Figure 37C. ELEVATION DIFFERENTIAL AREA (EDA). Par. 323b.
WHERE INTERVENING TERRAIN INFLUENCES
ATMOSPHERIC PRESSURE PATTERNS.
Page 38-2 Chap 3

Par 330
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Table 6. EFFECT OF HAT/HAA ON VISIBILITY MINIMUMS
HATHAA | 250320 | 320390 | 391460 | 461-530 | $31.600 | 601670 | 671740 | 741810 | 810580 | 381950 | 951 &
_Lfl_.} ‘ ahove
CATA ! 1mi. |-
CATB | 1mi 1% (™
HAT/HAA 250-400 401500 501-600 601670 | 671740 | 741-810 | 811-880 | 881.9% | 931 &
Above
CATC t'mi 1% % % 2 24 W % 3
BATHAA | 250-341 24 7511 512600 | 601670 | 671740 | 741.810 | B11-880 | 881950 | 9514
shove
CATD t mi T % 1% 2 M %4 L R T — N
HATHAA | 250320 | 320300 | 391460 | 460530 | s31-600 | 601630 | 671,740 | 741800 | 811880 § 861950 | 951 &
1 above
CATE 1 mi 4 % % 1 2 M4 M w |3

¢. The minimum visibility prior 10 applying credit
for lights shall be the higher of the following values:

{1) The MAP to threshold distance (where the
MAP is reached before the threshold).

'{2) Those given in table 6 or 6a, para-
graph 331,

This subparagraph does not apply to a procedure
where the MAP is more than 2 statute miles from the
pirport and the procedure is noted, “Fly visual to sirpon”
in which case the required visibility shall be at least
2 miles, but not less than the visibility specified in
Table 6.

d: When steaight-In minimums are not suthorized,
only circling MDA's and visibiliies will be established.
In establishing circling visibility minimums, pana-
graph 331 applies. These minimums shall be no lower
than those specified in paragraph 351.

e. Circling landing minimums shall NOT be lower
than straight-in landing minimums,

331. EFFECT OF HAT/HAA AND FACILITY
DISTANCE ON STRAIGHT-IN AND CIRCLING
VISIBILITY MINIMUMS. The minimum standard
visibility required for ihe pilot to establish visual reference
in time o descend safely from the MDA and maneuver to
the runway or airport varies with the aircraft category,
the HAT/HAA, and the sccuracy of the navigation system,
Table & specifies the minimum standard visibility as
determined by HAT/HAA.
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Table 6A specifies the minimum standard visibility as
determinsd by distance from the facility to the mnway.

NOTE: ' The higher of the visibilities derived from the

table applies.
Table 6A. EFFECT OF FACILITY DISTANCE ON
VISIBILITY MINIMUMS
NAVAID | CAT | DISTANCE FROM FACILITY TO
TYPE MAP OR RWY THLD (whichever is
farther)
>10- >15-  »20- >25.
10 15 20 -] 3
A 1 1 1
B 1 P4 1%
ASR C | 1% 1% NA NaA
D-E 1 2 2
A ! 1
B 1 4
NDB C 1 % NA NA NA
DF DE 1 2
YOR A | i 1 1 1
TACAN | B 1 1 | 1%4 £
Loc C 1 1 1% 1% 1%
SOF D-E i 1% 1% 1% 2
1pa
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332. EFFECT OF OBSTACLES. Visibility mini-
mums must be at or above certain values when
obstacles penetrate the visual assessment surfaces (see
paragraph 251).

333. RUNWAY VISUAL RANGE (RVR). RVR isa
system of measuring the visibility along the runway. It
is an instrumentally derived value that represents the
horizontal distance a pilot will see down the runway
from the approach end. [t is based on the sighting of
either high intensity runway lights or the visual contrast
of other targets, whichever yields the greater visual
range.

334. RUNWAY REQUIREMENTS FOR
APPROVAL OF RVR. RVR may be authorized for
straight-in approach procedures and takeoff when the
following requirements are met with respect to the
runway to be used.

a. Transmissometers shall be located under
standards established by the approval authority (e.g.,
FAA Standard 008).

b. High intensity runway lights spaced at con-
secutive intervals of not more than 200 feet shall be
operative.

c. Instrument runway markings or touchdown
zone and centerline (TDZ/CL) lighting are required for
nonprecision approaches. Precision instrument (all-
weather) runway markings are required for all runways
served by a precision approach. Precision markings are
also required for nonprecision or instrument procedure
with vertical guidance (IPV) approaches with visibility
minimums less than % statute mile Except for PAR,
TDZ/CL lighting is required for precision approaches
with RVR 1800. Where sufficient runway lengths are
not available to accommodate standard all-weather
markings, the approving authority will determine the
runway markings to be used. Where required runway
markings are not available and credit for lights is not
granted, but TDZ/CL’s are available, RVR equal to the
visibility minimum without lights is authorized.

335. COMPARABLE VALUES OF RVR AND
GROUND VISIBILITY. If RVR minimums for
takeoff or landing are prescribed in an instrument
approach procedure but RVR is not reported for the
runway of intended operation, the RVR minimums shall
be converted to ground visibility in accordance with
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table 7, and observed as the applicable visibility
minimum for takeoff or landing on that runway.

Table 7. COMPARABLE VALUES OF RVR AND

GROUND VISIBILITY

VIS VIS

RVR (Statute RVR (Statute
Miles) Miles)

1600 Ya 4500 7/8
2400 ) 5000 1
3200 5/8 6000 1-1/4
4000 Ya

336.-339. RESERVED.

SECTION 4. VISIBILITY CREDIT FOR LIGHTS

340. GENERAL. Approach lighting systems extend
visual cues to the approaching pilot and make the
runway environment apparent with less visibility than
when such lighting is not available. This section
identifies tighting systems and prescribes the operational
conditions which must exist in order to reduce straight-
in visibility minimums. Table 9 for civil and table 10
for military in paragraph 350 specify the LOWEST
civil and military visibility minimums which can result
from application of this section.

341. STANDARD LIGHTING SYSTEMS. Listed
in table 8 are the types of standard lighting systems and
the required operational coverage for each type.

342. OPERATIONAL CONDITIONS. Credit to
reduce straight-in landing minimums for standard or
equivalent approach light systems may be given when
the following conditions exist for the straight-in landing
runway:

a. Markings. The runway must have nonprecision
instrument or precision instrument (all-weather)
markings or TDZ/CL’s as specified in paragraph 334c,
and in the directives of the appropriate approving
authority.

b. Approach Course. The final approach course
must place the aircraft within the operational coverage of
the lighting system at a distance from the landing
threshold equal to the standard visibility required
without lights. See paragraph 330 and figure 37D for
guidance.
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Table 8. STANDARD LIGHTING SYSTEMS

Oper. Coverage (Degrees)
ABBREV. LIGHTING SYSTEM .
IFR Lateral Vertical
(£) (abv Hor.)
ALSF-1 Standard approach light system with sequenced flashers 21.0% 12.0*
12.5# 12.5#
ALSF-Ii Standard approach light system with sequenced flashers & CAT Il 21.0* 12.0%
mod. 12.5# 12.5#
SSALS Simplified short approach light system 21.0 12.0
SSALF Simplified short approach light system with sequenced flashers 21.0% 12.0*
12.5# 12.5#
SSALR Simplified short approach light system with runway alignment 21.0* 12.0*
indicator lights 12.5# 12.5#
MALS Medium intensity approach light system 10.0 10.0*
MALSF Medium intensity approach light system with sequenced flashers 10.0* 10.0*
12.5# 12.5#
MALSR Medium intensity approach light system with runway alignment 10.0* 10.0*
indicator lights 12.5# 12.5#
ODALS Omnidirectional approach light system 360# +2- +10#
VFR
REIL Runway end identifier lights 12.5 12.5
LDIN Lead-in lighting system (can be * or #) 12.5 12.5
VASI Visual approach slope indicators 10.0 3.5
RUNWAY LIGHT SYSTEMS
HIRL High intensity runway lights
MIRL Medium intensity runway lights
LIRL Low intensity runway lights
TDZ/CL Touchdown zone and centerline lights

NOTE: Descriptions of lighting systems may be found in appendix 5 and FAA Order 6850.2.
*Steady-burning #Sequenced flashers

343. VISIBILITY REDUCTION. Standard visibility
requirements are computed by applying the criteria
contained in paragraph 331. When the visibility without
lights value does not exceed 3 statute miles, these
requirements may be reduced by giving credit for
standard or equivalent approach light system as follows
(see paragraph 341 and appendix 5):

a. The provisions of paragraphs 332, 342, 935, or

1025, as appropriate, must be met. Figure 37D. APPLICATION OF LATERAL

COVERAGE ANGLES OF TABLE 8, Par 342b.

Chap 3 Page 41
Par 342



8260.3B CHG 18

NOTE: The final approach course to an 'on-airport'
Sacility transits all approach light operational areas
within limits of visibility arc, whereas the final
approach course from the ‘off-airport' facility may be
restricted only to an ALS or SALS for visibility credit.

b. Where the visibility required without lights does
not exceed one mile, visibility as low as that specified in
the appropriate table in paragraph 350 with associated
DH or HAT and lighting may be authorized.

c. For civil application, where the visibility required
without lights exceeds 1 mile, a reduction of Ymile may
be made for SSALR, MALSR or ALSF-1/2 provided
such visibility minimum is not less than that specified in
paragraph 350. Reduction for CAT D aircraft in NDB
approach procedures shall not exceed 1/4 mile or result
in visibility minimums lower than 1 mile.

d. For military applications, where the visibility
required without lights exceeds 1 mile, a reduction of
1/4 mile may be made for SSALS, SALS, MALS, or
ODALS, and a reduction of 1/2 mile may be made for
ALS, SSALR, or MALSR provided such visibility
minimum is not less than that specified in para-
graph 350.

e. Where visibility minimums are established in
order to see and avoid obstacles, visibility reductions
shall not be authorized.

f. Visibility reductions are NOT cumulative.

344. OTHER LIGHTING SYSTEMS. In ordet foi
variations of standard systems and other systems not
included in this chapter to receive visibility reduction
credit, the operational conditions specified in para-
graph 342 must be met. Civil airport lighting systems
which do not meet known standards or for which criteria
do not exist, will be handled UNDER the provisions of
paragraph 141. Military lighting systems may be
equated to standard systems for reduction of visibility as
illustrated in appendix 5. Where existing systems vary
from the configurations illustrated there and cannot be
equated to a standard system, they shall be referred to
the appropriate approving authority for special
consideration.

345.-349. RESERVED.
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SECTION 5. STANDARD MINIMUMS

350. STANDARD STRAIGHT-IN MINIMUMS.
Tables 9 and 10 specify the lowest civil and military
minimums which may be prescribed for various
combinations of electronic and visual navigation aids.
Lower minimums based on special equipment or air
crew qualifications may be authorized only by approving
authorities. Higher minimums shall be specified where
required by application of criteria contained elsewhere in
this order.

351. STANDARD CIRCLING MINIMUMS.
Table 11 specifies the lowest civil and military HAA
and visibility which may be prescribed for circling
approaches. See also paragraph 330c. The MDA
established by application of the minimums specified in
this paragraph shall be rounded to the next higher
20 feet.

352.-359. RESERVED.

SECTION 6. ALTERNATE MINIMUMS

360. STANDARD ALTERNATE MINIMUMS.
Minimums authorized when an airport is to be used as
an alternate airport appear in table 12. The ceiling and
visibility specified shall NOT be lower than the circling
HAA and visibility, or as specified in military directives
for military operations.

361.-369. RESERVED.

SECTION 7. DEPARTURES

370. STANDARD TAKEOFF MINIMUMS. Where
applicable, civil standard takeoff minimums are
specified by the number of engines on the aircraft.
Takeoff minimums are stated as visibility only, except
where the need to see and avoid an obstacle makes a
ceiling value necessary (see table 13). In this case, the
published procedure shall identify the location of the
controlling obstacle. Takeoff minimums for military
operations shall be as stated in the appropriate service
directives.

Chap 3
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Table 9. CIVIL STANDARD STRAIGHT-IN MINIMUMS

NONPRECISION APPROACHES
NONPRECISION APPROACHES
Procedures associated with 14 CFR Part 97.23, 25, 27, 31, 33, and 35
APPROACH LIGHT CONFIGURATION | AT _’ AT B—C D
HAT' Vis or RVR Vis or RVR
1 NO LIGHTS 250 1 5000 1 5000
2 ODALS 250 3/4 4000 1 5000
3 MALS 250 3/4 4000 1 5000
4 SSALS/SALS 250 3/4 4000 1 5000
5 MALSR 250 1/2° 2400 1’ 5000
6 SSALR 250 1/2* 2400 1’ 5000
7 ALSF-1 250 1/2? 2400 1? 5000
8 DME Arc Any Light Configuration 500 1 5000 1 5000

' Add 50 ft to HAT for VOR without FAF or NDB with FAF.
Add 100 ft to HAT for NDB without FAF.

?For NDB approaches, 3/4 mile or RVR 4000,

3 For LOC, 3/4 miles or RVR 4000,

PRECISION APPROACHES
14 CFR Part 97.29
CAT A B C D
APPROACH LIGHT CONFIGURATION
HAT! Vis or RVR Vis or RVR

9 NO LIGHTS 200 3/4 4000 3/4 4000
10 MALSR 200 172 2400 12 2400
11 SSALR 200 12 2400 12 2400
12 ALSF-1 200 12 2400 12 2400
13 ALSF-1-TDZ/CL 200 - 1800 - 1800

MALSR-TDZ/CL

SSALR-TDZ/CL

LS includes LOC, GS, and OM (or FAF). With Offset LOC (max 3°). HAT is 250 and RVR below 2400 is not
authorized.

NOTE: HIRL is required for RVR. Runway edge lights required for night.

Chap 3 Page 43
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Table 10. MILITARY STANDARD STRAIGHT-IN MINIMUMS

R A SSALR | SR> | MALSR | MALS | ODALS
PRECISION
HAT CAT MILE RVR! MILE RVR MILE RVR MILE RVR MgL RVR MILE RVR MILE RVR MILE RVR
100 A-E Y% 24 — 12 1/4 18 1/4 16 | 14 | 16 % 24 172 24 12 24
200 A-B % 40 1/2 18 172 24 122 | 242 | 12 ] 24 Ve 24 3/4 40 12 24
200 CDE % 40 122 | 242 | 122 ] 242 | 1n? | 242 | 34 | 40 12% | 242 3/4 40 3/4 40
250 A-B | 34* | 40° 172 24 | 1pd | 243 12 24 | 34 | 40 Y 24 3/4 40 3/4 40
250 CDE. 1 50 12 | 24 | 123 | 243 172 24 | 34 | 40 A 24 3/4 40 1 50
NONPRECISION
AS A-B 1 50 12 | 24 1/2 24 172 24 | 34 | 40 v 24 3/4 40 3/4 40
REQUIRED
AS CDE 5 50 34 | 40 | 3/4 40 3/4 4 | 34 | 40 Y 40 3/4 40 3/4 40
REQUIRED
DME ARC APPROACH
REQII\J?RED A-E | 1 50 (REDUCTION BELOW ONE MILE NOT AUTHORIZED)

'RVR shown in hundreds of feet, i.e., RVR 24=2,400 feet.
“Minimum length of approach lights is 2,000 feet.
3For non-standard ALS lengths of:
a. 2,400 to 2,900 feet, use SSALR.
b. 1,000 to 2,300 feet, use SSALS.
“When the MAP is located 3/4 mile or less from the threshold.

INSTRUCTIONS FOR ESTABLISHING MILITARY STRAIGHT-IN MINIMUMS
(Use Table 10)

STEP 1.

Determine the required DH or MDA by applying criteria found in the appropriate facility chapter of this Order.

STEP 2.

Determine the height above touchdown zone elevation (HAT).

STEP 3.

Determine the visibility value as follows:
a. Precision Approaches.
(1) HAT 250 feet or less. Enter "precision” portion of table 10 at HAT value for aircraft approach category. Read
across table to determine minimum visibility for the appropriate light system. If the HAT is not shown on
the table, use the next higher HAT.
(2) HAT greater than 250 feet. Use the instructions for the nonprecision minimums in paragraph b
below. Paragraph 331 does not apply.

b. Nonprecision Approaches. Determine the basic visibility by application of criteria in paragraphs 330 and 331. Ifthe
basic visibility is 1 mile, enter table 10 with aircraft approach category being considered. Read across the table to
determine minimum visibility for the appropriate light system.

STEP 4.

Establish ceiling values in 100-foot increments in accordance with paragraph 310.

Page 44
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Table 11. STANDARD CIRCLING
MINIMUMS

Approach Category

A B C D E

Height Above Airport | 350 | 450 | 450 | 550 | 550
Elevation in feet

Visibility in Miles 1 1 1%

Table 12. STANDARD ALTERNATE MINIMUMS
Type of Approach Facility Ceiling | Visibility

VOR, VORTAC, LOC, LDA,

ASR, NDB 800 2

ILS or Par 600 2

Table 13. STANDARD C1VIL TAKEOFF
MINIMUMS

Number of Engines Visibility (Statute Miles)

lor2 1
Y4

3 or more

371.-399. RESERVED,
This page retyped in Change 18 to reformat tables

Chap 3 Page 44-1 (and 44-2)
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CHAPTER 4. ON-AIRPORT VOR (NO FAF)

400 GENERAL. This chapter is divided into two
soctions; one for low altitude procedures and one for
high altitude teardrop penctration procedures. These
criteria apply to procedures based on a VOR facility
located on an airport in which no final approach fix
(FAF) is established These procedures must incor-
porate & procedure or a penctration tum.  An ON-
AIRPORT facility is one which is located:

a For Straight-In Approach. Within one mile of
the nearest portion of the landing nunway.

b. For Clrcling Approach. Within one mile of the
nearest portion of the usable landing surface of the
sirport.

401.-409. RESERVED.

SECTION 1. LOW ALTITUDE PROCEDURES

410, FEEDER ROUTES. Criteria foc feeder routes
are contained in paragraph 220.

411 INITIAL APPROACH SEGMENT. The initial
approach fix is received by overheading the navigation
facility. The initial approach is a procedure turn (PT).
The criteria for the PT arcas are contained in paragraph
234,

412, INTERMEDIATE SEGMENT. This type of
procedure has no intermediate segment.  Upon
completion of the PT, the aircraft is on final approach.

413. FINAL APPROACH SEGMENT. The final
approach begins where the PT intersects the FAC.

a. Alignment The alignment of the FAC with the
runway ceaterline determines whether & straight-in or
circling-only approach may be established.

(1) Straight-In. The angle of convergence of the
FAC and the extended nnway centerline shall not
exceed 30°. The FAC should be aligned to intersect the
extended runway centerline 3,000 feet cutward from the
runway threshold. When an operational advantage can
be achieved, this point of intersection may be established
at any point between the runway threshold and a point

Chap 4
Par 400

5,200 feet outward from the nmway threshold. Also,
where an operational advantage can be achicved, a FAC
which does not intersect the nmway centerline or
intersects it at a distance greater than 5,200 feet from the
threshold may be established, provided that such course
lies within 500 foet, laterally, of the extended runway
centerling at & point 3,000 feet outward from the nmway
threshold. Straight-in category C, D, and E minimums
are not authorized when the final approach course
intersects the extended runway centerline at a an angle
greater than 15° and a distance less than 3,000 feet (sce

figure 38).

() Clrcling Approach. When the final approach
course alignment does not meet the criteria for straight-
in landing, oaly & circling spproach shall be authorized,
and the course alignment should be made to the center of
the landing area. When an operational advantage can be
achieved, the final approach course may be aligned to
pass through any portion of the usable landing surface
(see figure 39).

b. Area. Figurc 40 illustrates the final approach
primary and secondary areas. The primary area is
longitudinally centered oa the final approach course, and
is 10 miles long. The primary area is 2 miles wide at the
facility and expands uniformly to 6 miles at 10 miles
from the facility. A secondary area is on each side of the
primary ares. It is zero miles wide at the facility and
expands uniformly to 1.34 miles on cach side of the
primary area at 10 miles from the facility. Whea the S-
miles PT is used, only the inner 5 miles of the final
approach arca need be considered.

¢, Obstacle Clearance,

(1) Straight-In. The minimum obstacle clearance
in the primary area is 300 feet. In the secondary area,
300 fect of obstacle clearance shall be provided at the
inner edge, tapering uniformly to zero feet at the outer
edge. The minimum required obstacle clearance at any
given point in the secondary area is found in paragraph
5236(3).

(2) Circling Approach In addition to the

minimum requiremeats specified in paragraph 413c(1),
obstacle clearance in the circling area shall be as

prescribed in chapter 2, sectioa 6.

Page 45
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Figure 38. ALIGNMENT OPTIONS FOR FINAL APPROACH COURSE. On-Alrport VOR, No FAF.
Straight-in Approach Procedure. Par. 413a(1).

Figure 39. ALIGNMENT OPTIONS FOR FINAL
APPROACH COURSE. On-Alrport VOR. No
FAF. Clrcling Approach Procedure. Par 413a(2).

,'\\

— N roL UTaoaca

N\

BXCD
AT TROS POONY

W, (D¢ 304} = 14D

AW, (VX)) = 2D + 18

Figure 40, FINAL APPROACH PRIMARY AND
SECONDARY AREAS. On-Alrport VOR. No

FAF. Par 413b,

Page 46

d PT Alttude (Descent Gradient) The PT
completion altitude shall be within 1,500 feet of the
MDA (1000 feet with s S-mile PT), provided the
distance from the facility to the point where the final
approach course intersects the ninway ceaterline (or the
first usable postion of the landing area for “circling
mly"prmdmu)do&notexoeedlmla When this
distance exceeds 2 miles, the maximum difference
between the PT completion altitude and the MDA shall
be reduced at the rate of 25 feet for each one-tenth of a
mile in excess of 2 miles (see figure 41).

NOTE: For those procedures in which the final
approach does NOT intersect the extended rumway
centerline within 5200 feet of the runway threshold (see
paragraph 413a(1)) the assumed point of intersection
Jor computing the distance from the focility shall be
3000 feet from the rurtway threshold. See figure 38.

Chap 4
Par 413
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Flgure 42, USE OF STEPDOWN FIX. On-Alrport
VOR. No FAF. Par 413e.

e. Use of a Stepdown Fix. Use of a stepdown fix
(paragraph 288c) is permitted provided the distance
from the facility to the stepdown fix does not exceed 4
miles. The descent gradient between PT completion
altitude and stepdown fix altitude shall not exceed 150
fUNM. The descent gradient will be computed based
upou the difference in PT completion altitude minus

Chap 4
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sicpdown fix altitude, divided by the specified PT
distance, minus the facility to stepdown fix distance.
Obstacle clearance may be reduced to 250 feet from
the stepdown fix to the MAP/FEP. See figure 42,
paragraphs 251, 252, and 253.

f MDA. Criteria for determining the MDA are
contained in chapter 3.

414. MISSED APPROACH SEGMENT. Criteria for
the missed appeoach segment are contained in chapter 2,
section 7. The MAP is the facility (sec figure 42). The
missed appeoach surface shall commence over the
facility at the required height (see paragraph 274).

415.419. RESERVED.

SECTION 2. HIGH ALTITUDE TEARDROP
PENETRATIONS

420. FEEDER ROUTES. Criteris for feeder routes are
contained in paragraph 220.

421, INTTIAL APPROACH SEGMENT (IAF). The
IAF is received by overheading the navigation facility.
The initial approach is a teardrop penctration tun. The
criteria for the penctration tum are contained in
paragraph 235.

422. INTERMEDIATE SEGMENT. This procedure
has no intermediate segment. Upon completion of the
penetration turn, the aircraft is oo final approach.

423. FINAL APPROACH SEGMENT. An aircraft
is considered to be on final approach upon completion of
the penetration tumn.  However, the final approach
segment begins oo the FAC 10 miles from the facility.
That portion of the penctration procedure prior to the
10-mile point is treated as the initial approach segment.
See figure 43.

a Alignment. Same as low altitude (paragraph
4131).

b. Area. Figure 43 illustrates the final approach
primary and secondary arcas. The primary ares is
lopgitudinally centered on the FAC and is 10 miles long.
The primary ares is 2 miles wide at the facility and
expands uniformly to 8 miles at s point 10 miles from
the facility. A secondary area is on cach side of the
primary ares. It is zero miles wide at the facility, and
expands uniformly to 2 miles each side of the primary
area at & point 10 miles from the facility.

Page 47
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Figure 43. PENETRATION TURN. On-Airport VOR. No FAF. Par 423.
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¢ Obstacle Clearance.

(1) Stralght-In. The minimum obstacle clearance
in the primary area is 500 feet. In the secondary ares,
500 feet of obstacle clearance shall be provided at the
inner edge, tapering uniformly to zero fect at the outer
edge. The minimum ROC st any given point in the
secoudary area is found in paragraph 232¢.

(2) Clrcling Approach. In addition to the
minimum requirements specified in paragraph 423¢(1),
obstacle clearance in the circling arca shall be as
prescribed in chapter 2, section 6.

d. Penetration Turn Aldtude (Descent Gradient).
The penetration turn completion altitude shall be at least
1,000 feet, but not more than 4,000 feet above the MDA

on final approach.

e. Use of Stepdown Fix. The use of the stepdown fix
is permitted provided the distance from the facility to the

Chap 4
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stepdown fix does not exceed 10 miles (see paragraph
288).

£ MDA. In addition to the normal obstacle clearance
requirement of the final approach segment (see
paragraph 423¢), the MDA specified shall provide at
least 1,000 feet of clearance over obatacles in the portion
of the initial approach segment between the final
approach segment snd the point where the assumed
penetration tum track intercepts the inbound course (see
figure 43).

424, MISSED APPROACH SEGMENT. Criteria for
the missed approach segment are coutained in chapter 2,
section 7. The MAP is the facility (soc figure 43). The
missed approach surface shall commence over the
facility at the required beight (see paragraph 274).

425.-499. RESERVED.

Page 49(and 50)
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CHAPTER 5. TACAN, VOR/DME, AND VOR WITH FAF

500. GENERAL. This chapter applies to approach
procedures based on the elements of the VORTAC
facility;i.e., VOR, VOR/DME, and TACAN, in
whichi a final approach fix (FAF) is established. The
chapter is divided into two sections; Section 1 for
VOR procedures which do not use DME as the
primary method for establishing fixes, and Section 2
for VOR/DME and TACAN procedures which use
collocated, frequency paired DME as the sole me-
thod of establishing fixes. When both the VOR and
TACAN azimuth elements of a VORTAC station
will support it, a single procedure, identified as a
VOR/DME or TACAN shall be published. Such a
procedure may be flown using either a VOR/DME
or TACAN airborne receiver and shall satisfy TA-
CAN terminal area fix requirements. See Paragraph
286.d.

501.-509. RESERVED.

Section 1. VOR with FAF

510. FEEDER ROUTES, Criteria for feeder routes
are contained in Paragraph 220.

511, INITIAL APPROACH SEGMENT. Criteria
for the initial approach segment are contained in
Chapter 2, Section 3. See Figures 44 and 45.

512. INTERMEDIATE APPROACH SEG-
MENT., Criteria for the Intermediate approach seg-
ment are contained in Chapter 2, Section 4. See
Figures 44 and 45.

513, FINAL APPROACH SEGMENT. The final
approach may be made either “FROM” or “TO-
WARD?” the facility. The final approach segment
begins at the final approach fix and ends at the
runway or missed approach point, whichever is
encountered last.

a. Alignment. The alignment of the final ap-
proach course with the runway centerline deter-
mines whether a straight-in or circling-only ap-
proach may be established. The alignment criteria

Chap §

differs depending on whether the facility is OFF or
ON the airport. See definitions in Paragraph 400.

(1) Off-Airport Facility.

(a) Straight-In. The angle of conver-
gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the runway centerline at the runway threshold.
However, when an operational advantage can be
achieved, the point of intersection may be estab-
lished as much as 3000 feet outward from the
runway threshold. See Figure 46.

(b) Circling Approach. When the final
approach course alignment does not meet the crite-
ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to any portion of
the usable landing surface. See Figure 47.

(2) On-Airport Facility.

(a) Straight-In. The angle of conver-
gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the extended runway centerline 3000 feet outward
from the runway threshold. When an operational
advantage can be achieved, this point of intersection
may be established at any point between the thresh-
old and a point 5200 feet outward from the thresh-
old. Also, where an operational advantage can be
achieved a final approach course which does not
intersect the runway centerline, or which intersects
it at a distance greater than 5200 feet from the
threshold, may be established, provided that such a
course lies within 500 feet laterally of the extended
runway centerline at a point 3000 feet outward from
the runway threshold. See Figure 48.

(®) Circling Approach. When the final
approach course alignment does not meet the crite-

Par 500
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ments,

Arc initial joining radial intermediate and
final approach courses. On-Airport VOR.
Arc initial joining radial intermediate and
final approach courses. Off-Airport VOR.
Radial approach to an airport at an ex-
tended distance.

. Radial initial joining intermediate course
with more than 90 degree tumn. Lead
radial used.

. Radial initial joining intermediate course

with 90 degree turn.

. Radial initial joining intermediate course

with less than 90 degrees turn.

Figure 44, TYPICAL LOW ALTITUDE APPROACH SEGMENTS. VOR with FAF, Par 511 and 512.

Par 511 and 51
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Portion of initial
Secondary area segment after completion
of penetration turn.

MAP ( FACILITY )

*NOTE:

Altitude at FAF provides obstacle
clearance in Initial as well as
Intermediate segment when an
IF is not established.

Figure 45. TYPICAL HIGH ALTITUDE SEGMENTS. VOR with FAF, Par §11 and 512.
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Figure 46. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. Off-Airport VOR with FAF.
Straight-In Approach. Par §13.a.(1)Xa)

Figure 47. ALIGNMENT OPTIONS FOR FINAL APPROACH
COURSE. Off-Airport VOR with FAF. Circling Approach.
Par. 513.a.(1)(b).

. Chap 5 Par 511 and 512
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Figure 48. ALIGNMENT OPTIONS FOR FINAL APPROACH COURSE. On-Airport VOR with FAF.
Straight-In Approach. Par §13.a.(2)(a)

ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achieved, the final
approach course may be aligned to any portion of
the usable landing surface. See Figure 49.

b. Area. The area considered for obstacle
clearance in the final approach segment starts at the
final approach fix and ends at the runway or missed
approach point, whichever is encountered last. It is a
portion of a 30-mile long trapezoid (see Figure 50)
which is made up of primary and secondary areas.
The primary area is centered longitudinally on the
final approach course. It is 2 miles wide at the
facility, and expands uniformly to 5 miles wide at 30
miles from the facility. A secondary area is on each
side of the primary area. It is zero miles wide at the
facility and expands uniformly to 1 mile on each side
of the primary area at 30 miles from the facility.
Final approaches may be made to airports which are
a maximum of 30 miles from the facility. See Figure
51. The OPTIMUM length of the final approach
segment is 5 miles. The MAXIMUM length is 10
miles. The MINIMUM length of the final approach

Par 513

Figure 49. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. On-Airport VOR with FAF. Circling
Approach. Par 513,a.(2)(b).
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Figure 50. FINAL APPROACH TRAPEZOID.
VOR with FAF, Par 5130,
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Flgure 51. TYPICAL STRAIGHT-IN FINAL
APPROACHES. YOR WITH FAF. Par S13b.

segment shall provide adequate distance for an aircraft
to make the required descent, and to regain course
alignment when a tum is required over the facility.
Table 14 shall be used to determine the minimum length
needed to regain the course.

¢. Obstacle Clearance.

(1) Straight-In Landing. The minimum obstacle
clearance in the primary area is 250 feet. In the
secondary area, 250 feet of obstacle clearance shall be
provided at the inner edge, tapering uniformly to zero
feet at the outer edge. The minimum obstacle clearance
at any given point in the secondary arca is:

Ws
kd-:]
ROC = 260 x V84 20
Wa "

Whers Ws = Width of Secondary

d = distance from inner edge g:

(?) Circling Approach. In addition to the
minimum requirements specified in paragraph $13c(1),
obstacle clearance in the circling area shall be as
prescribed in chapter 2, section 6.

d. Descent Gradient. Paragraph 252 applies.

Chap §
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Table 14. MINIMUM LENGTH OF FINAL
APPROACH SEGMENT-VOR (MILES).

Magnitude of Turn over Facility
Approach (Degrees)
Category
10 20 30
A 1.0 1.5 20
B 1.5 2.0 25
c 20 2.5 30
D 2.5 30 35
E 30 35 4.0

NOTE: This table may be interpolated. [f the minimum
lengths specified in the table are not available, straight-in
minimums are not authorized. See figure 51 for typical
Jinal approach areas.

e. Use of Flxes. Criteria for the use of radio fixes are
contained in chapter 2, section 8. Where a procedure is
based on a PT and an on-airport facility is the PT fix, the
distance from the facility to the FAF shall not exceed 4
miles.

f MDA. Criteria for determining the MDA are
contained in chapter 3, section 2.

§14. MISSED APPROACH SEGMENT. Criteria for
the missed approach segment are contained in chapter 2,
section 7. For VOR procedures, the MAP and surface
shall be established as follows:

a. Off-Alrport Facilities,

(1) Straight-In. The MAP is a point on the FAC
which is NOT farther from the FAF than the runway
threshold (see figure 52). The missed approach surface
shall commence over the MAP at the required height
(sec paragraph 274).

(2) Circling Approach. The MAP is a point on
the FAC which is NOT farther from the FAF than the
first usable portion of the landing area. The missed
approach surface shall commence over the MAP at the

required height (see paragraph 274).
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Figure 52. MAP.
Off-Airport VOR with FAF. Par §14a(1).

b. On-Alrport Facllities, The MAP is a point on the
FAC which is NOT farther from the FAF than the
facility. The missed approach surface shall commence
over the MAP at the required height (see paragraph
274).

515.-519. RESERVED.

SECTION 2. TACAN AND YOR/DME

520. FEEDER ROUTES. Criteria for feeder routes
are contained in paragraph 220.

$21. INITIAL SEGMENT. Due to the fixing
capability of TACAN and VOR'DME a PT initial
approach may not be required. Criteria for initial
approach segments are contained in chapter 2, section 3.

$22. INTERMEDIATE SEGMENT. Criteria for the
intermediate segment are contained in chapter 2, section
4.

§23. FINAL APPROACH SEGMENT. TACAN and
VOR/DME final approaches may be based either on
arcs or radials. The final approach begins st a FAF and
ends at the MAP. The MAP is always marked with a
fix

a. Radial Final Approach. Criteria for the radial
fina] approach are specified in paragraph 513.
b. Arc Final Approach. The final approach arc

shall be a continuation of the intermediate arc. It shall
be specified in NM and tenths thereof. Arcs closer than
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7 miles (15 miles for high altitude procedures) and
farther than 30 miles from the facility shall NOT be
used for final approach. No turns are permitted over the
FAF.

(1) Allgnment. For straight-in approaches, the
final approach arc shall pass through the runway
threshold when the angle of convergence of the runway
centerline and the tangent of the arc does not exceed 15°.
Whea the angle exceeds 15°, the final approach arc shall
be aligned to pass through the center of the airport and
only circling minimums shall be authorized. See figure
53.

g Rodis Fu‘\'\)'*"_

7 NM minimum B
3% NM maximum /

Arc Aligned te threshald 4
Maximum angle
= 18

/

’

/

’

Arc alipned

te cenler
of Airpent

Figure 53. ARC FINAL APPROACH
ALIGNMENT. Arc Aligned to Threshold.
TACAN or VORDME. Par 523b(1).

(2) Area. The area coumsidered for obstacle
clearance in the arc final approach segment stasts at the
FAF and ends at the runway or MAP, whichever is
encountered last. It should NOT be more than 5 miles
long. It shall be divided into primary and secondary
areas. The primary ares is 8 miles wide, and extends 4
miles on either side of the arc. A secondary area is on
each side of the primary area. The secondary areas arc 2
miles wide on each side of the primary ares (see figure
54).
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Figure 54. ARC FINAL APPROACH AREA.
TACAN or VOR/DME. Par 523b(2)

(3) Obstacle Clearance. The minimum obstacle
clearance in the primary area is 500 feet In the
secondary area, 500 feet of obstacle clearance shall be
provided at the inner edge, tapering uniformly to 2ero
feet at the outer edge.

SeNIrdayROC-waﬁu-’;i r':j

Whered = distance from inner edge 00
Wy = Width of secondary arsa

Chap §
Par 523

8260.3B CHG 17

(4) Decscent Cradlent.  Crteria for descent
gradients are specified in paragraph 252.

(5) Use of Fixes. Fixes along an arc are restricted
to those formed by radials from the VORTAC facility
which provides the DME signal. Criteria for such fixes
are contained in chapter 2, section 8.

(6) MDA. Straight-in MBDA's shall not be specified

lower than circling for arc procedures. Criteria for
determining the circling MDA are contained in chapter
3, section 2.
524, MISSED APPROACH SEGMENT. Criteria for
the missed approach segment are contained in chapter 2,
section 7. The MAP shall be a radial/DME fix. The
missed approach surface shall commence over the fix
and at the required height. Also see paragraph 514.

NOTE: The arc missed approach course may be a
contiruation of the final approach are.

$25.-599. RESERVED.

Page 57 (and 58)



2/13/98

8260.3B CHG 17

CHAPTER 6. NDB PROCEDURES ON-AIRPORT FACILITY, NO FAF

600. GENERAL. This chapter is divided into two
sections: one for low altitude procedures and one for
high altitude teardrop penetration procedures. These
criteria apply to NDB procedures based on a facility
located on the airport in which no FAF is established.
These procedures must incorporste a PT or 8 penetration
turn. An on-airport facility is one which is located:

a. For Stralght-In Approach. Within 1 mile of any
portion of the landing runway.

b. For Circling Approachk Within ! mile of any
portion of the usable landing surface on the airport.

601.-609. RESERVED.
SECTION 1. LOW ALTITUDE PROCEDURES

610. FEEDER ROUTES. Criteria for feeder routes are
contained in paragraph 220.

611. INITIAL APPROACH SEGMENT. The IAF is
received by overheading the navigation facility. The
initial approach is a PT. Criteria for the PT areas are
contained in paragraph 234.

612. INTERMEDIATE SEGMENT. This type of
has no intermediate segment Upon
completion of the PT, the aircraft is on final approach.

613. FINAL APPROACH SEGMENT. The final
approach begins where the PT intersects the FAC.

a Alignment The alignment of the FAC with the
runway centerline determines whether a straight-in or
circling-only approach may be established.

(1) Straight-In. The angle of convergence of the
FAC and the extended runway ceaterline shall not
exceed 30°. The FAC should be aligned to intersect the
extended runway centerline 3,000 feet outward from the
runway threshold. When an operational advantage can
be achieved, this point of intersection may be established
at any point between the runway threshold and a point
5,200 feet outward from the runway threshold. Also,
where an operational advantage can be achieved, a FAC
which does not intersect the runway centerline or
intersects it at a distance greater than 5,200 feet from the
threshold may be established, provided that such course
lies within 500 feet, laterally, of the extended nunway
centerline at a point 3,000 feet outward from the runway
threshold.  Straight-in category C, D, and E
minimums ar¢ not authorized when the final

Chap 6
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approach course intersects the extended runway
centerline at a an angle greater than 15° and a
distance less than 3,000 feet (see figure 55).

() Circling Approach. When the FAC
alignment does not meet the criteria for straight-in
landing, only a circling approach shall be authorized,
and the course alignment should be made to the center of
the landing arcs. When an operational advantage can be
achieved, the FAC may be aligned to pass through any
portion of the usable landing surface (sec figure 56).

b. Area Figure 57 illustrates the final approach
primary and secondary areas. The primary area is
longitudinally centered on the FAC and is 10 miles long.
The primary area is 2.5 miles wide at the facility and
expands uniformly to 6 miles wide at 10 miles from the
facility. A secondary area is on each side of the primary
area. It is zero miles wide at the facility, and expands
uniformly to 1.34 miles on each side of the primary ares
at 10 miles from the facility. When the S-mile PT is
used, only the inner 5 miles of the final approach area
need be considered.

¢. Obstacle Clearance.

(1) Straight-In. The minimum obstacle clearance
in the prirary area is 350 feet Exception: Military
users may apply 8 minimum obstacle clearance in the
primary area of 300 feet. In the secondary area, 350 feet
(or 300 feet, as applicable) of clearance shall be
provided at the inner edge, tapering uniformly to zero
feet at the outer edge. To determine ROC in the
secondary area, use the following formula:

r—w-
led
ROC =350 x V8-
Whars Ws = Width of Secondary

d = distance from Inner e nner
dge ol

Exception: Military users utilize the following formula:

w5
- e d-M
ROC =300 x W84 ¥
Ws 300
Whers Ws = Width of Secondary +
d = distance from inner edge
Inner
Edge
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(2) Circling Approach In addition to the
minimum requirements specified in paragraph 613¢(1),
obstacle clearance in the circling arca shall be as
prescribed in chapter 2, section 6.

d PT Aldtude (Descent Cradlent) The PT
completion altitude shall be within 1,500 feet of the
MDA (1,000 fect with 5 mile PT), provided the
distance from the facility to the point where the FAC
intersects the runway centerline (or the first usable

postion of the landing area for “circling only®

procedures) does not excoed 2 miles. When this
distance exceeds 2 miles, the maximum difference
between the PT completion altitude and the MDA shall
be reduced at the rate of 25 fect for cach one-tenth of a
mile in excess of 2 miles (sec figure 58).

NOTE: For those procedures in which the FAC does not
intersect the extended rumway centerling within 3,200 feet
of the runway threshold (paragraph 613a(l), the assumed
point of intersection for computing distance from the
Jacility shall be 3,000 feet from the rumway threshold (see
JSigure 53).

/// FACILITY
/

. 3
| __rows umosct covsst O N
> sor
wvwar - - }T‘ - - - - RUNWAY - - 4
ASSUMED FOINT 7 | taaad
OF INTERSECTION
Figure §5, ALIGNMENT OPTIONS FOR FAC, On-Airport NDB. No FAF.
Straight-In Procedure. Par 613a(1).
Page 60 Chap 6
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Figure 56. ALIGNMENT OPTIONS FAC.
On-Alrport NDB. No FAF.
Circling Approach. Par 613a(2).
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Figure 57. FINAL APPROACH PRIMARY AND
SECONDARY AREAS. On-Airport NDB.
No FAF. Par613b.
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Figure 58. PT ALTITUDE.
On-Airport NDB. No FAF. Par 613d.

e. Use of a Stepdown Fix. Uses of a stepdown fix
(paragraph 288¢c) is permitted provided the distance
from the facility to the stepdown fix does not exceed 4
miles. The descent gradient between PT completion
altitude and stepdown fix altitude shall not exceed 150
fUNM. The descent gradient will be computed based
upon the difference in PT completion altitude minus
stepdown fix altitude, divided by the specified PT
distance, minus the facility to stepdown fix distance.
Obstacle clearance may be reduced to 300 feet
(Exception: Military 250 feet) from the stepdown fix to
the MAP/FEP. See figure 59, paragraphs 251, 252, and
253.

f. MDA. Criteria for determining the MDA are con-
tained in chapter 3, section 2.

614. MISSED APPROACH SEGMENT. Criteria for
the missed approach segment are contained in chapter 2,
section 7. The MAP is the facility. See figure 59. The
missed approsch surface shall commence over the
facility at the required height (see paragraph 274).

615.-619. RESERVED.
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Figure 59, USE OF STEPDOWN FIX. On-Alrport
NDB. No FAF. Par613e

SECTION 2. HIGH ALTTTUDE TEARDROP
PENETRATIONS

620. FEEDER ROUTES, Criteria for feeder routes
are contained in paragraph 220.

€21. INITIAL APPROACH SEGMENT. The IAF is
received by overheading the navigation facility. The
initial approach is a teardrop penetration turn. The
criteria for the penetration tumm are contained in
paragraph 235.

622. INTERMEDIATE SEGMENT. The procedure
bas no intermediate segment. Upoa completion of the
penctration turn, the aircraft is on final approach.

623. FINAL APPROACH SEGMENT. An aircraft
is considered to be on final approach upon completion of
the peoetration tum. However, the final approach
scgment begins on the FAC 10 miles from the facility.
That porticn of the penetration procedure prior to the
10-mile point is treated as the initial approach segment
(sce figure 60).

A, Alilgnment. Same as low altitude criteria (sec
paragraph 613a).

b. Area. Figure 60 illustrates the final approach
primary and secondary arcas, The primary area is
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longitudinally centered oa the FAC, and is 10 miles
long. The primary area is 2.5 miles wide at the facility,
and expands wniformly to 8 miles at 10 miles from the
facility. A secondary ares is on each side of the primary
arca. [t is zero miles wide at the facility and expands
uniformly to 2 miles cach side of the primary area at 10
miles from the facility.

¢. Obstacle Clearance.

(1) Straight-In. The minimum obstacle clearance
in the primary ares is 500 feet In the secondary area,
500 feet of obstacle clearance shall be provided at the
inner edge, tapering to zero feet at the outer edge. The
minimum ROC at any given point in the secondary ares
is found in paragraph 232¢.

() Circling Approach In addition to the
minimum requirements specified in paragraph 623c(1),
obstacle clearance in the circling area shall be as
prescribed in chapter 2, section 6.

d. Penetration Turn Altitude (Descent Gradient).
The penetration tum completion altitude shall be at least
1,000 feet, but not more than 4,000 feet above the MDA
on final approach.

¢ Use of a Stepdown Fix. Use of a stepdown fix
(paragraph 288c) is permilted, provided the distance
from the facility to the stepdown fix does not exceed 10
miles (see paragraph 251).

£ MDA. In addition to the normal obstacle clearance
requirements of the final approach segment (see
paragraph 623c), the MDA specified shall provide at
least 1,000 feet of clearance over obstacles in that
portion of the initial approach segment between the final
approach segment and the point where the assumed
penctration tum track intercepts the inbound course (see
figure 60).

624. MISSED APPROACH SEGMENT. Criteria for
the missed approach segment are contained in chapter 2,
section 7. The MAP is the facility (see figure 60). The
missed approach surface shall commence over the
facility at the required height (sce paragraph 274).

625.-699. RESERVED.

Chap 6
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* CHAPTER 7. NDB WITH FAF °*

700. GENERAL. This chapter prescribes criteria
for NDB procedures which incorporate a final
approach fix. NDB procedures shall be based only
on facilities which transmit a continuous carrier.

701.-709. RESERVED.
Section 1. NDB With FAF

710. FEEDER ROUTES. Criteria for feeder
routes are contained in paragraph 220

711. INITIAL APPROACH SEGMENT. Criteria
for the initial approach are contained in Chapter
2, Section 3.

712. INTERMEDIATE APPROACH SEG-
MENT. Criteria for the intermediate approach
segment are contained in Chapter 2, Section 4.

713. FINAL APPROACH SEGMENT., The final
approach may be made either FROM or
TOWARD the facility. The final approach
segment begins at the final approach fix and ends
at the runway or missed approach point,
whichever is encountered last.

NOTE: Criteria for the establishment of arc final
approaches are specified in paragraph 523b.

a. Alignment. The alignment of the final
approach course with the runway centetline
determines whether a straight-in or circling-only
approach may be established. The alignment
criteria differs depending on whether the facility
is OFF or ON the airport. See definition in
paragraph 400.

(1) Off-Airport Facility.

(a) Straight-in. The angle of
convergence of the final approach course and the
extended runway centerline shall not exceed 30°.
The final approach course should be aligned to
intersect the runway centerline at the runway
threshold. However, when an operational
advantage can be achieved, the point of
intersection may be established as much as 3,000
feet outward from the runway threshold. See
Figure 61.

Chap 7
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Figure 61. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. Off-Airport NDB with FAF,
Straight-in Approach. Par 713.2.(1Xa).

(b) Circling Approach When the
final approach course alignment does not meet
the criteria for straight-in landing, only a circling
approach shall be authorized, and the alignment
should be made to the center of the landing area.
When an operational advantage can be achieved,
the final approach course may be aligned to any
pgrtion of the usable landing surface. See Figure
62.

Figure 62. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE, Off-Airport NDB with FAF. Circling
Approach. Par 713.a.(1)(b).

(2) On-Airport Facility.

(a) Straight-in. The angle of
convergence between the final approach course
and the extended runway centerline shall not
exceed 30 degrees. The final approach course
should be aligned to intersect the extended
runway centerline 3,000 feet outward from the
runway threshold. When an operational
advantage can be achieved, this point of
intersection may be established at any point
between the runway threshold and a point 5,200
feet outward from the runway threshold. Also,
where an operational advantage can be achieved,
a final approach course which does not intersect
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Ligure 63 ALIGNMIENT OPTIONS FOR FINAI APPROACH On-airport NDR. Par 713.a.(2)(a).

the runway centerline, or which intersects it at a
distance greater than 5,200 feet from the
threshold, may be established provided such a
course lies within 500 feet laterally of the
extended runway centerline at a point 3,000 feet
outward from the runway threshold. See Figure
63.

(b) Circling Approach. When the
final approach course alignment does not meet
the criteria for a straight-in landing, only a
circling approach shall be authorized, and the
course alignment should be made to the center of
the landing area. When an operational advantage
can be achieved, the final approach course may
be aligned to any portion of the usable landing
surface. See Figure 64.

b. Area. The area considered for obstacle
clearance in the final approach segment starts at
the final approach fix and ends at the runway or
missed approach point, whichever is encountered
last. It is a portion of a 15-mile long trapezoid (see
Figure 65) which is made up of primary and
secondary areas. The primary area is centered
longitudinally on the final approach course. It is
2.5 miles wide at the facility and expands
uniformly to 5 miles at 15 miles from the facility.
A secondary area is on each side of the primary
area, It is zero miles wide at the facility, and
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I'igure 64. ALIGNMENT OPTIONS TFOR FINAL AP-
PROACH COURSLE. On-Airport NDB with FAF, Circling
Approach, Par 713.a.(2)(b).
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Figure 65. FINAL APPROACH TRAPEZOID. NDB with
FAF. Par 713.b.
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expands uniformly to 1 mile each side of the primary
arca at 15 miles from the facility. Final approaches may
be made to airports which are 8 maximum of 15 miles
from the facility. The OPTIMUM length of the final
approach segment is 5 miles. The MAXIMUM length
is 10 miles. The MINIMUM length of the final
approach segment shall provide adequate distance for an
aircraft to make the required descent, and to regsin
course alignment when a tum is required over the
facility. The following table shall be used to determine
the minimum length needed to regain the course.

Table 15. MINIMUM LENGTH OF FINAL
APPROACH SEGMENT - NDB (Miles)

Magnitude of Turn over Facility
Approsch (Degrees)
Category
10 20 30
A 1.0 1.3 20
B .3 20 2.5
C 20 23 3.0
D 23 30 35
E kX 33 4.0

NOTE: This table may be interpolated. If turns of more
than 30° are required, or {f the minimum lengths specified
in the table are not available for the procedure, straight-
in minimums are NOT authorized. See figure 66 for
typical final approach areas.

APPROACH FROM FACILITY
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)
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-‘.-—‘!

Figure 66. TYPICAL FINAL APPROACH
AREAS. NDB with FAF. Par 713b.
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¢, Obstacle Clearance.

(1) Straight-In. The minimum obstacle clearance
in the primary area is 300 feet. Exception: Military
users may apply & minimum obstacle clearance in the
primary area of 250 feet. In the secondary area, 300 feet
(or 250 feet, as applicable) of obstacle clearance shall be
provided at the inner edge, tapering uniformly to zero
feet at the outer edge. The minimum ROC at any given

point in the secondary area is:
Ws
r_ kaj
ROG =300  We-d o0
x Wa po
Where Ws = Width of Secondary

d = distance from inner edge E;:

Exception: Military users utilize the formula to
determine ROC in the secondary area. Annotate joint
civilian/military SIAP’s that civilian users add 50 feet to

all minimums if 250 ROC is used.
Ws
e d o
ROC =250 x wv;;" =
Where Ws = Width of Secondary +
d = distance from inner edge ea":

(2) Circling Approach In addition to the
minimum requirements specified in paragraph 713¢(1),
obstacle clearance in the circling area shall be as
prescribed in chapter 2, section 6.

d. Descent Gradient. Paragraph 252 applies.

e. Use of Fixes. Criteria for the use of radio fixes are
contained in chapter 2, section 8. Where a procedure is
based on a PT and an on-airport facility is the PT fix, the
distance from the facility to the FAF shall not exceed 4
miles.

f. MDA, Criteria for determining the MDA are
contained in chapter 3, section 2.

714. MISSED APPROACH SEGMENT. Critena for
the missed approach segment are contained in chapter 2,
section 7. The MAP and surface shall be established as
follows:

a. Off-Airport Facilities.
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(1) Straight-In. The MAP is a point on the FAC
which is NOT FARTHER from the FAF than the
runway threshold. The missed & surface shall
commence over the MAP at the required beight (see
peragraph 274 and figure 67).

. L4
’. (v}

’(_p .
~AohEE
——— e - e v = /—- )'/ "'/' = =
S
‘&L ;“#’
-

s

oz
Figure 67. MAP.

Off-Airport NDB with FAF. Par 714a(1).
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(2) Circling Approach. The MAP is a point on
the FAC which is NOT FARTHER from the FAF than
the first usable portion of the landing area. The missed
approach surface shall commence over the MAP at the

required beight (scc paragraph 274).

b. On-Alrport Facilities. The MAP is a point on the
FAC which is NOT FARTHER from the FAF than the
facility. The missed appeoach surface shall commence
over the MAP at the required height (sce paragraph
274).

715.-799. RESERVED.

Chap 7
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(1) Straight-In. The angle of conver-
gence of the final approach course and the extended
runway centerline shall not exceed 30 degrees. The
final approach course should be aligned to intersect
the runway centerline at the runway threshold.
However, when an operational advantage can be
achieved, the point of intersection may be estab-
lished as much as 3000 feet outward from the
runway threshold. See Figure 68.

Figure 68. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. L/MF Range with FAF, StraightIn
approach. Par 733.4.(1).

(2) Circling Approach. When the final
approach course alignment does not meet the crite-
ria for a straight-in landing, only a circling approach
shall be authorized, and the course alignment should
be made to the center of the landing area. When an
operational advantage can be achicved, the final
approach course may be aligned to any portion of
the usable landing area. See Figure 69.

b. Area. The area considered for obstacle
clearance in the final approach segment starts at the
final approach fix and ends at the runway or missed
approach point, whichever is encountered last. Itis a
portion of a rectangle which is 10 miles long and 3.4
miles wide, centered longitudinally on the final
approach course. There is no secondary area. See
Figure 70. Final approaches may be made to air-

Figure 69. ALIGNMENT OPTIONS FOR FINAL AP-
PROACH COURSE. L/MF Range with FAF. Circling
approach. Par 733.2.(2).
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Figure 70. FINAL APPROACH OBSTACLE AREA. L/MF
Range with FAF. Par 733.b.

Figure 71. FINAL APPROACH SEGMENT. L/MF Range
with FAF. Par 733.b.

ports which are a MAXIMUM of 10 miles from the
facility. However, only that portion of the 10 mile
rectangle which falls between the final approach fix
and the missed approach point shall be considered as
the final approach segment for obstacle clearance
purposes. See Figure 71. The OPTIMUM length of
the final approach segment is 5 miles. The MAXI-
MUM length is 10 miles. The MINIMUM length of
the final approach segment shall provide adequate
distance for an aircraft to make the required descent
and to regain course alignment when a turn is
required over the facility. The following table shall
be used to determine the minimum length needed to
regain course alignment.

Table 17. MINIMUM LENGTH OF FINAL APPROACH

SEGMENT (MILES) L/MFR

Approach ' Magnitude of Turn over the Facility
Category 10° 20° 20°

A 1.0 1.5 2.0

B L5 2.0 2.5

¢ 20 25 3.0

D 2.5 3.0 3.5

E 3.0 3s 4.0

NOTE: This table may be interpokated. If turns of more than
30 degrees are required, or if the minimum lengths specified
in the table are not available for the procedure, straight-in
minimums are not authorized.

- Par 733
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¢. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the final approach segment is 300 feet.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
733.c.(1) above, obstacle clearance in the circling
area shall be as prescribed in Chapter 2, Section 6.

d. Descent Gradient. The OPTIMUM de-
scent gradient in the final approach segment should
not exceed 300 feet per mile. Where a higher descent
gradient is necessary, the MAXIMUM permissible
gradient is 400 feet per mile. See also Paragraph 251.

(1) Straight-In. The descent gradient
shall be computed using the distance from the FAF
to the runway threshold and the difference in alti-
tude between the altitude over the FAF and the
touchdown zone elevation.

(2) Circling Approach. The descent gra-
dient shall be computed using the distance from the
FAF to the first usable portion of the landing
surface, and the difference in altitude between the
altitude over the FAF and the circling MDA.

NOTE: Where straight-in descent gradi-
ent criteria are exceeded, only circling MDA shall
be authorized.

Par 733
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e. Use of Fixes. Criteria for the use of radio
fixes are contained in Chapter 2, Section 8.

f. Minimum Descent Altitude. Criteria for
determining the MDA are contained in Chapter 3,
Section 2.

734. MISSED APPROACH SEGMENT. Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. The missed approach point
and surface shall be established as follows:

a. Straight-In. The missed approach point is a
point on the final approach course which is NOT
farther from the FAF than the runway threshold.
See Figure 66. The missed approach surface shall
commence over the missed approach point at the
required height. See Paragraph 274.

b. Circling Approach. The missed approach
point is a point on the final approach course which is
NOT farther from the final approach fix than the
first usable portion of the landing area. The missed
approach surface shall commence over the missed
approach point at the required height. See Para-
graph 274.

735.-799. RESERVED.

Chap 7
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CHAPTER 8, VHF/UHF DF PROCEDURES

800. GENERAL., These criteria apply to Direction
Finding procedures for both high and low altitude
aircraft. DF criteria shall be the same as criteria
provided for ADF procedures, except as specified
herein. As used in this Chapter, the word “facility”
means the DF antenna site. DF approach proce-
dures are established for use in emergency situa-
tions. However, where required by a using agency,
DF may be used for normal instrument approach
procedures.

801.-809. RESERVED.,

Section 1. VHF/UHF DF Criteria

810. ENROUTE OPERATIONS. Enroute aircraft
under DF control follow a course to the DF station
as determined by the DF controller. A minimum
safe altitude shall be established which provides at
least 1000 feet (2000 feet in mountainous areas) of
clearance over all obstacles within the operational
radius of the DF facility. When this altitude proves
unduly restrictive, sector altitudes may be estab-
lished to provide relief from obstacles which are
clear of the area where flight is conducted. Where
sector altitudes are established, they shall be limited
to sectors of not less than 45 degrees in areas
BEYOND a 10 mile radius around the facility. For
areas WITHIN 10 miles of the facility, sectors of
NOT LESS THAN 90 degrees shall be used. Be-
cause the flight course may coincide with the sector
division line, the sector altitude shall provide at least
1000 feet (2000 feet in mountainous terrain) of
clearance over obstacles in the adjacent sectors
within 6 miles or 20 degrees of the sector division
line, whichever is the greater. No sector altitude
shall be specified which is lower than the procedure
or penetration turn altitude or lower than the alti-
tude for area sectors which are closer to the naviga-
tion facility.

811. INITIAL APPROACH SEGMENT. The ini-
tial approach fix is overhead the facility.
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Figure 72. LOW ALTITUDE DF APPROACH AREA.
Par 811.
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Figure 73. HIGH ALTITUDE DF APPROACH AREA.
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IMAXIMUM IHSTANCE

a. Low Altitude Procedures. The initial ap-
proach may be either a 10 mile teardrop procedure
turn or the triangular procedure illustrated in Figure
72. In either case, the 10 mile procedure turn criteria
contained in Paragraph 234.a., b., ¢, and d. apply.

b. High Altitude Procedures. The initial ap-
proach may be either the standard teardrop penctra-
tion turn or the triangular procedure illustrated in
Figure 73. When the teardrop penetration turn is
used, the criteria contained in Paragraph 235.a., b.,
c., and d. apply. When the triangular procedure is
used, the same criteria apply except that the limiting
angular divergence between the outbound course
and the reciprocal of the inbound course may be as
much as 45 degrees.

Par 800
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812, INTERMEDIATE APPROACH SEG-
MENT. Except as outlined in this paragraph criteria
for the intermediate segment are contained in Chap-
ter 2, Section 4. An intermediate scgment is used
only when the DF facility is located off the airport,
and the final approach is made from overhead the
facility to the airport. The width of the primary
intermediate area is 3.4 miles at the facility, expand-
ing uniformly on each side of the course to 8 miles
wide 10 miles from the facility. A secondary area is
on each side of the primary area. It is zero miles wide
at the facility, expanding along the primary area to 2
miles each side at 10 miles from the facility. See
Figure 74.

10 NM——P
SECONDARY i
AREA 2 NM = W, (NM) =.2D
« NM

PRIMARY
AREA

=W, =8 NM

«NM | KW, (NM) =,23D + 17

FACILITY (MAP)

Figure 74. DF INTERMEDIATE APPROACH AREA.
Par 812.

813, FINAL APPROACH SEGMENT. The final
approach begins at the facility for off-airport facili-
ties or where the procedure turn intersects the final
approach course for on-airport facilities (see Para-
graph 400 for the definition of on-airport facilities).
DF procedures shall not be developed for airports
which are more than 10 miles from the DF facility.
When a facility is located in excess of 6 miles from
an airport, the instrument approach shall end at the
facility and flight to the airport shall be conducted in
accordance with visual flight rules (VFR).

a. Alignment.

(1) On-Airport Facilities. Paragraph
613.a.(1) and (2) apply.
(2) Off-Airport Facilities. Paragraph

713.a.(1)(a) and (b) apply.

Par 812
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b. Area.

(1) Low Altitude Procedures. Figure 74
illustrates the final approach primary and secondary
areas. The primary area is longitudinally centered
on the final approach course and is 10 miles long.
The primary area is 3.4 miles wide at the facility and
expands uniformly to 8 miles wide at 10 miles from
the facility. A secondary area is on each side of the
primary area. It is zero miles wide at the facility and
expands uniformly to 2 miles on each side of the
primary area at 10 miles from the facility.

(2) High Altitude Procedures. The area
considered is identical to that described in Para.
graph 623.b. and Figure 60 except that the primary
area is 3.4 miles wide at the facility.

¢. Obstacle Clearance.

(1) Straight-In. The minimum obstacle
clearance in the primary area is SO0 feet. In the
secondary areas, 500 feet of obstacle clearance shall
be provided at the inner edge, tapering to zero feet at
the outer edge. The minimum required obstacle
clearance at any given point in the secondary area is
shown in Appendix 2, Figure 123.

(2) Circling Approach. In addition to the
minimum requirements specified in Paragraph
813.c.(1), obstacle clearance in the circling area shall
be as prescribed in Chapter 2, Section 6.

d. Procedure Turn Altitude. The procedure
turn completion altitude (minimum base leg altitude
in triangular procedures) shall be within 1500 feet of
the MDA on final approach.

e. Penetration Turn Altitude (Descent
Gradient). The penetration turn altitude (minimum
base leg altitude in triangular procedures) shall be at
least 1000 feet but not more than 4000 feet above the
MDA on final approach.

£ Minimum Descent Altitude (MDA). The
criteria for determining MDA are contained in
Chapter 3, Section 2, except that in high altitude
procedures, the MDA specified shall provide at least
1000 feet of clearance over obstacles in that portion
of the initial approach segment between the final
approach segment and the point where the assumed

Chap 8
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penetration course intercepts the inbound course.
See Figure 60.

814, MISSED APPROACH SEGMENT., Criteria
for the missed approach segment are contained in
Chapter 2, Section 7. For on-airport facility loca-
tions, the missed approach point is the facility. For
off-airport facility locations, the missed approach
point is a point on the final approach course which is
NOT farther from the facility than the first usable
landing surface. The missed approach surface shall
commence over the missed approach point at the
required height. See Paragraph 274.

815, -819. RESERVED.

Section 2. Communications

820. TRANSMISSION INTERVAL. DF naviga-
tion is based on voice transmission of heading and
altitude instructions by a ground station to the
aircraft. The MAXIMUM interval between trans-
missions is:

a. Enroute Operations. 60 Seconds.

Chap 8
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b. From the Initial Approach Fix to Within
an Estimated 30 Seconds of the Final Station Pas-
sage or Missed Approach Point., 15 Seconds.

c. Within 30 Seconds of the Final Station
Passage or Missed Approach Point. 5 Seconds. (15
Seconds for Doppler DF Equip.).

821.-829. RESERVED.

Section 3. Minimums

830. APPROACH MINIMUMS. The minimums
established for a particular airport shall be as pre-
scribed by the appropriate approving agency, but the
MDA shall NOT be lower than that required for
obstacle clearance on final approach and in the
circling area specified in Chapter 2, Section 6.

831.-899. RESERVED.

Par 813
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CHAPTER 9. INSTRUMENT LANDING SYSTEM (ILS)

900. GENERAL. This chapter applies to approach
procedures based on the Instrument Landing System
(ILS).

901. DEFINITION OF TYPES.

a. ILS Category 1. An ILS approach procedure
which provides for approach to a decision height of not
less than 200 feet.

b. ILS Category II. See Section 6. Criteria to be
incorporated at a later date.

c. ILS Category III. See Section 7. Criteria to
be incorporated at a later date.

d. Localizer and LDA. Approach procedures
which do not use the glide slope component of the ILS.

e. Simultaneous ILS. AnILS approach procedure
based on ILS installations which serve parallel runways
and provides for simultaneous approaches to authorized
minimums.

902.-909, RESERVED.

Section 1. ILS Category I Components

9108. SYSTEM COMPONENTS. The Category I ILS
procedures are based upon the components listed below,
Substitution is permitted only as specified in paragraphs
283, 911, 912, and 930.

a. Localizer (LOC), Category I quality or better.
b. Glide Slope (GS), Category 1 quality or better.

c. Outer Marker (OM).

911. OUTER COMPASS LOCATOR (LOM).
Compass locator radio facilities installed at outer marker
sites are not considered basic components of the ILS.
However, when installed, they may be used in lieu of
the outer marker.

Chap 9
Par 900

912. DISTANCE MEASURING EQUIPMENT
(DME). When installed with the ILS, DME may be
used in lieu of the outer marker. When a unique
operational requirement exists, DME information
derived from a separate facility, as specified in
paragraph 282, may also be used to provide ARC initial
approaches, a FAF for back course (BC) approaches, or
as a substitute for the outer marker. When used as a
substitute for the outer marker, the fix displacement
error shall NOT exceed plus or minue 1/2 mile and the
angular divergence of the signal sources shall NOT
exceed 6 degrees.

913. INOPERATIVE COMPONENTS. A complete
Category I ILS consists of the components specified in
paragraph 910. When the localizer fails, an ILS
approach is not authorized. When the glide slope
becomes inoperative or is not available, the ILS reverts
to a nonprecision approach system, In this case,
obstacle clearance from paragraph 954 and the
nonprecision minimums from paragraph 350 apply.
When other components become inoperative, the ILS
may continue in use with the landing minimums as
prescribed in paragraph 350,

914.-919. RESERVED.
Section 2. ILS Category I Criteria
920. FEEDER ROUTES, The criteria for feeder
routes are contained in chapter 2, section 2.
921. INITIAL APPROACH SEGMENT. The criteria

for the initial approach segment are contained in chapter
2, section 3.

Page 75
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922, INTERMEDIATE SEGMENT. Except as
stated in this paragraph, the criteria for the interme-
diate segment are contained in Chapter 2, Section 4.
The intermediate segment begins at the point where
the initial approach course intercepts the localizer
course. It extends along the inbound localizer course
to the FAF for localizer approaches or the glide slope
intercept point for ILS approaches. The minimum
length of the intermediate segment depends on the
angle at which the initial approach course intersects
the localizer course, and is specified in Table 18. The
MAXIMUM angle of intersection shall be 90 degrees
unless a lead radial as specified in Paragraph 232.a. is
provided and the length of the intermediate segment is
increased in accordance with Paragraph 242.b. Sce
Figure 75.

e

Lecaliser FAF or
Glide Slape Intercept Polat

MILES
3 -

S ~f

Figure 75. INTERMEDIATE SEGMENT VS, ANGLE OF
INTERSECTION. ILS Category I. Par 922.

923. DESCENT GRADIENT. Even though the
minimum length of the intermediate segment may
be less than that specified in Chapter 2, Section 4,
intermediate descent criteria specified in Paragraphs
242.d and 243.d shall be applied to at least 5 miles of
flight track immediately prior to the glide slope
intercept point.

Page 76
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Table 18. INTERSECTION ANGLE VS. LENGTH

OF INTERMEDIATE SEGMENT.
Maximum Angle of Minimum Length of
Intersection Segment
(Degrees) {Miles)
15 1
30 2
45 3
60 4
75 s
90-96 6

924. ALTITUDE SELECTION, Altitudes selected
for the initial approach and intermediate approach
segments shall be established and provide required
obstacle clearance as specified in Chapter 2. In
addition, the selected altitudes shall be limited as
follows:

8. Procedure Turn. The procedure turn com-
pletion altitude shall NOT be lower than the glide
slope interception altitude nor more than 500 feet
above the glide slope interception altitude. The glide
slope interception point shall be the outer marker
whenever possible.

b. High Altitude Teardrop Penetration Turn.
The penetration turn completion altitude shall NOT
be lower than the glide slope interception altitude
nor more than 4000 feet above the glide slope
interception altitude. The glide slope interception
point shall be the outer marker whenever possible.

¢. Other Initial Approaches. The altitude at
which the localizer course is intercepted shall NOT
be less than the glide slope interception altitude.

d. Intermediate Approach. The altitude shall
NOT be less than the glide slope interception alti-
tude. The glide slope interception point shall be the
outer marker whenever possible. When the glide
slope is inoperative, the intermediate approach alti-
tude shall provide at least 500 feet of obstacle
clearance from the point of interception of the
localizer course to the outer marker or other final
approach fix. The altitudes selected by application of
the obstacle clearance specified in this paragraph
may be rounded to the nearest 100 feet. See Para-
graph 231,

925.-929. RESERVED.

Chap 9
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SECTION 3. ILS CAT I FINAL APPROACH

930. FINAL APPROACH SEGMENT. The final
approach segment shall begin at the point where the
glide slope is intercepted, and descend to the suthorized
decision height (DH). Where possible, this point shall
be coincidental with a designated FAF. At locations
where it is not possible for the point of glide slope
intercept to coincide with a designated FAF, the point of
glide slope interception shall be located PRIOR to the
FAF. Where a designated FAF cannot be provided,
specific authorization by the approving authority is
required.

a. Alignment. The final approach course is normally
aligned with the nnway centerline. Where a unique
operational requirement indicates a need for an offset
course, it may be approved, provided the course
intersects the runway centerline at a point 1,100 to 1,200
feet toward the runway threshold from the DH point on
the glide slope and the angular divergence of the course
does NOT exceed 3°.

b. Area. The arca considered for obstacle clearance
in the final approach segment consists of a final
approach area and transitional surfaces.

(1) Final Approach Avea. The final approach
arca has the following dimensions:

(s) Leongth. The final approach area is
50,000 feet long measured outward along the final
approach course from a point beginning 200 feet
outward from the runway threshold Where opera-
tionally required by other procedural considerations due
to existing obstacles, the length may be increased as
shown in figure 76. The final approach area used shall
oaly be that portion of the area which is between the
glide slope interception point and the point 200 feet from
the threshold.

() Width. The final approach area is
centered on the extended runway centerline except in
those cases where an offset localizer is required, as
provided in paragraph 930a, in which case the area is
centered on the final approach course. The area has a
width of 1,000 feet at the point 200 feet from the
threshold and expands uniformly to a width of 16,000
feet at a point 50,000 feet from the point of beginning.
This width further expands uniformly where greater
length is required as in paragraph 930b(1)(a). See
figure 76.

Chap 9
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Figure 76. ILS CATEGORY I FINAL APPROACH
AREA., Par 930,

The width cither side of the centerline at a given
distance *d” from the point of beginning can be found
by using the formula “500+.15D=12W™, e.g.; 500+.15
X 50,000= 8,000, which is % width; therefore, the total
width is 16,000 feet at the 50,000 foot point.

NOTE: Where glide slope interception occurs at a
distance greater than 50,200 feet from the threshold, the
Jinal approach area and the final approach surface may
be extended symmetrically to a maximum distance dictated
by the usability of the glide slope.

931. FINAL APPROACH OBSTACLE CLEARANCE
SURFACE (OCS). The final approach OCS is an
inclined plane which originates at the nmoway THR
clevation, 975 feet before ground point of intercept (GPI),
and overlies the final approach area. The surface is
divided into two sections: an inner 10,000 foot section
and an outer 40,000 foot section. The slope of the surface
changes at the 10,000 foot point. The exact gradient
differs according to the angle at which the glide slope is
established (see figure 77). Paragraphs 934 and 935
address application of the OCS.

Glide i:':pe

OCS Origin
GPI

Outer Surface

Inner Surface

| e e——— |
l'—f—*——10,000' —1+—40,000~+

97§

Figure T1. OBSTACLE CLEARANCE
SURFACES. Par931.
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932. TRANSITIONAL SURFACES. Transitional
surfaces for [LS Category I are inclined plages with a
slope of 7:1 which extend outward and upward from the
edge of the final approach area, starting at the height of
the applicable final approach surface and extending for a
lateral distance of 5,000 feet at the right angles to the
final approach course (see figure 76).

933. DELETED

934. OBSTACLE CLEARANCE. No obstacle shall
penetrate the applicable final approach OCS specified in
peragraph 931 or the transitional surfaces specified in
peragraph 932. Compare obstacle height to the appro-
priate OCS/transitional surface using the formulae below.

8. Inner OCS (OCS;). Calculate the height of the
OCS; at any distance D less than 10,975 feet from GPI
using the following formula:

OCS, Height Above THR = [(tan(gs) - 0.02366) x D |- 20
where:  gs = glide slope angle
D = distance from GP! in feet
b. Outer OCS (OCSo)- Calculate the height of the

OCSqg at any distance D equal to or greater than 10,975
feet from GPI using the following formula:

0CSg Height Above THR = (tar{gs) - 0.01866) < 0 |- 75
where: g3 = glide slope angle
D = distance from GPI in feet
¢ Transitional Surface. Calculate the height of the
transitional surface (h) at any distance (d) from the edge
of the primary arca measured perpendicular to the final
approach course using the following formulae.

) .-;

2) hg=a+hb
@ 11 \
Where a = amount of surface TT—
adjustment ~ é . Primery OCS
b=0OCS or OCSp as L ASBL

appropriate
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935. RFFECT OF OBSTACLES INSIDE THE DH
Sec parsgraph 251 for the assessment of the visual

postion of an ILS approach.

936. GLIDE SLOPE. In addition to the required

obstacle clearance, the following shall apply to the
selection of glide slope angle and antenna location:

a. Glide slope Angle. All new and relocated ILS
facilities will be commissioned with a 3* glide slope
angle. Existing facilities may continue in operation
without change in the established glide slope angle.
Angles greater than 3° or less than 2° shall not be
established without approval of the Flight Standards
Service, FAA, Washington, D.C., or appropriate
military authority as necessary.

NOTE. Where PAR serves a runway that is also served by
a non-radar precision instrument approach and/or a
VGSI, the PAR, the non-radar precisiom instrumens
approach, and the VGSI glide slope angles and rarvay
point of intercept (RP]) shall coincide. The PAR glide
slope angle shall be within 0.20 of the won-radar
precision instrument approach/VGSI glide slope angle
and the RPI shall be within plus or minus 50 feet (30 feet
Jor PAPI and PVGSI) of the non-radar precision approach
RPI and/or VGSI rumway reference point (RRP).

b. Glide slope Threshold Crossing Height (TCH).
See paragraph 980 for TCH requirements. A height as
low as 32 feet for military airports may be used at
locations where special consideration of the glidepath
angle and antcans location are required. Where the
glide slope TCH exceeds 60 feet, consider relocating the
landing threshold to easure effective placement of the
approach light system. Sec appendix 2 for a method of
computing TCH.

Chap 9
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937. RELOCATION OF GLIDE SLOPE. Where the
OCS associated with a 3° glide slope is penetrated, and
sufficient length of runway is available, the glide slope
may be moved the required distance down the runway to
ensure the OCS is clear. Where the glide slope
threshold crossing height exceeds 60 feet, consider
relocating the landing threshold to ensure effective
placement of the approach light system. The minimum
distance between the GPI and the nnway threshold is
775 feet. (No minimum GP! distance need be applied to
military locations provided the OCS is clear and TCH
standards are met.)

938. DECISION HEIGHT (DH).

a. Minimum DH. For category [ systems, the DH shall
not be less than 200 feet above touchdown zone elevation

(TDZE).
b. Adjustment of DH.

(1) Primary Surface Penetrations. When the
OCS associated with a 3° glide slope is penetrated, and
the approving authority will not approve an angle in
excess of 3°, and the runway length does not permit a
compensating adjustment, the DH shall be increased
accordingly. See figure 78. Use the formulae below to
determine the new DH.

!OH- 7HR¢!+20
(@) 4= tanfys) - 0.02366

(3) HAT =(tan(gs)* d) +(T+Re - TOZE)
() OW =IDZE + HAT

where  d = DH distance from GPI
OH = height of obstacle (MSL)
THRe = THR clevation
TDZE = Touchdown zone elevation
g3 = glide slope angle

Application of this method need not require a DH that is
more than 250 feet above the obstacle; however, the
minimum HAT is 250 feet

(2) Transitional Surface Penetrations. Where
obstacles penctrate the transitional surface, and when
deemed necessary, consider an adjustment in DH equal to
the amount of penetration (see figure 79).

Chap 9
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P Outer Surface
Mnner Surface

THRe —

Figure 78. OCS PENETRATION. Par 938b(1).
939. RESERVED.

Flgure 79. ADJUSTMENT OF DECISION
HEIGHT. Par 938(b(2).

SECTION 4. ILS CAT I MISSED APPROACH

940. MISSED APPROACH SEGMENT. The

missed approach segment begins at the MAP and ends
at an appropriate point or fix where initial approach or
en route obstacle clearance is provided  Missed
approach procedures shall be based on PCG where

possible.

941. MISSED APPROACH POINT (MAP). The
MAP is a point on the FAC where the height of the glide
slope equals the suthorized DH.

942 STRAIGHT MISSED APPROACH. The
straight missed approach area (maximum of 15° tum
from FAC) starts at the MAP. The length of the area is
15 miles, measured along the missed approach course.
The area bas a width equal to that of the final approach
area at the MAP and 3 width equal to that of the initial
approach ares at a point 15 miles from the MAP. The
missed approach area is divided into 2 sections.
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a. Section 1 starts at the MAP and is longitudinally
centered on the missed approach course. It has the same
width at the MAP as the final approach area. The total
width increases to 1 mile at a point 1.5 miles from the
MAP.

b. Section 2 starts at the end of section 1 and is
centered on a continuation of the section 1 course. The
width increases uniformly from 1 mile at the beginning
to 12 miles at a point 13.5 miles from the beginning. A
secondary area for reduction of obstacle clearance is
identified within section 2. The secondary ares is zer0
miles wide at the beginning and increases uniformly to 2
wmiles wide at the end of section 2. PCG is required to
reduce obstacle clearance in the secondary arcas (see

figure 80).

¥ 125 N
i

&~ - - J
s

L-i.l._,_i .

Flgure 80. ILS STRAIGHT MISSED APPROACH
AREA. Par 942,

943. TURNING MISSED APPROACH. Where
turns of less than 15° are required in a missed approach
procedure, the provisions of paragraphs 942a and b
apply. Where tums of MORE than 15° are required,
they shall be specified to commence at an altitude which
is at least 400 feet above the clevation of the TDZ.
Altitudes required prior to commencing a turn shall be
specified in the published procedure. Such tums are
assumed to commecuce at the point where section 2
begins. The flight track and obstacle clearance radii
used shall be as specified in table §, paragraph 275. The
inner boundary line shall commence at the edge of
section 1 opposite the MAP. The outer and inner
boundary lines shall flare to the width of the initial
approach area 13.5 miles from the beginning of section
2. Secondary areas for reduction of obstacle clearance
are identified within section 2. The secondary areas
begin after completion of the turn. They arc zero miles
wide at the beginning and increase uniformly to 2 miles
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wido at tho end of section 2. PCG is required to reduce
obstacle clearance in the secondary area. Sec figure 81
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Figure 81. ILS TURNING MISSED APPROACH
AREA. Par 943,

N o

944  MISSED APPROACH  OBSTACLE

CLEARANCE

a Straight Mlssed Approach Area. No obstacle in
section 1 or section 2 may pencyate a 40:1 surface
which originates at the MAP at the height of the final
approach obstacle clesrance surface, but not more than
250 feet below the DH, and which overlies the entire
missed approach arca.

b Tuming Missed Approach Area. Section !
obstacle clearance is the same as that for straight missed
approaches. To determine the obstacle clearance
requirements in section 2, the dividing line between
sections | and 2 is identified as “A-B-C”. The beight of
the missed approach surface over any obstacle in section
2 is determined by measuring the distance from the
obstacle to the nearest point on line A-B-C and
computing the height according to the 40:1 ratio,
starting st the beight of the missed approech surface at
the end of secticn 1.

€. Secondary Areas. Where secondary arcas are
considered, no obstacle may penetrate a 12:1 surface
which slopes outward and upward from the missed
approach surface.

d. Discontinuance. Where the 40:1 surface reaches a
height of 1,000 feet below the missed approach altitude
(paragraph 270) further application of the surface is not
required.
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945. COMBINATION  STRAIGHT AND
TURNING MISSED APPROACH AREA. If s
straight climb to an altitude greater than 400 feet is
necessary prior to commencing & missed approach tum,
a combination straight and turning missed approach area
must be constructed. The straight poction of this missed
approach area is divided into sections 1 and 1A. The
portion in which the tum is made is section 2.

a. Straight Portlon. Sections 1 and JA correspond
respectively to sections 1 and 2 of the normal straight
missed approach area and are constructed as specified in
paragraph 942 exoept that section 1A has no secondary
arcas, Obstacle clearance is provided as specified in
paragraph 944b. The length of section 1A is determined
as shown in figure 82 and relates to the need to climb to
a specified altitude prior to commencing the tum. The
line A’ -B” marks the end of section 1A. Point C’ is
9,000 feet from the end of section LA.

Chap 9
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b, Tuming Portion. Section 2 is constructed as
specified in paragraph 943 except that it begins st the
end of section 1A instead of the end of section 1. To
determine the height which must be attained before
commencing the missed approach tum, first identify the
coatrolling cbstacle on the side of section 1A to which
the tum is to be made. Then measure the distance from
this obstacle to the nearest edge of the section 1A area.
Using this distance as illustrated in figure 82, determine
the beight of the 40:1 slope at the edge of section 1A
This height plus 250 feet (rounded off to the next higher
20-foot increment) is the height at which the turn should
be started. Obstacle clearance requirements in section 2
are the same as those specified in paragraph 944b except
that section 2 is expanded to start at Point C if no fix
exists at the end of section 1A or if no course guidance
is provided in section 2.
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Fligure 82. COMBINATION STRAIGHT AND TURNING MISSED APPROACH AREA. Par 94S.

946. - 949. RESERVED.

SECTION 8. LOCALIZER AND LDA

950. FEEDER ROUTES, INTIAL APPROACH,
AND INTERMEDIATE SEGMENTS. These criteria
are contained in paragraphs 920, 921, 922, and 923.

951. USE OF LOCALIZER ONLY. Where no
usable glide slope is available, a localizer-only (front or
back course) approach may be approved, provided the
approach is made on a LOC from a FAF located within
10 miles of the runway threshold. Criteria in this
section are also applicable to procedures based on
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localizer type directional aids (LDA). Back course
procedures shall not be based on courses which exceed
6* in width and shall not be approved for offset LOC.

952. ALIGNMENT. Localizers which are aligned
within 3° of the nmway alignment shall be identified as
localizers. If the alignment exceeds 3°, they will be
identified as LDA facilities. The alignment of the course
for LDA facilities shall meet the final approach
alignment criteria for VOR on-airpart facilities. See
chapter 5, paragraph 513, and figure 48.

953. AREA. The final approach area and transitional

suface dimensions are as specified in paragraph 930.
However, only that portion of the final approach arca

Chap 9
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which is between the FAF and the ruaway need be
considered a3 the final approach segment for obstacle
clearance purposes. The optimum length of the final
spproach segment is § miles. The MINIMUM leagth of
the final approach segment shall be sufficient to provide
adequate distance for an aircraft to make the required
descent. The area shall be centered oa the FAC and
shall commence at the runway threshold. For LDA
procedures the final approach area shall commence at
the facility and extend to the FAF. The MAP for LDA
procedures shall not be farther from the FAF than a
point adjacent to the landing threshold perpendicular to
the FAC.

954. OBSTACLE CLEARANCE. The MOC in the
final approach area shall be 250 feet In addition, the
MDA established for the final approach area shall
assure that no obstacles penetrate the transitional
surfaces. The transitional swrfaces in localizer-only types

approaches begin at a height not less than 250 feet
below the MDA

958. DESCENT GRADIENT. The OPTIMUM
gradient in the final approach segment is 318 foet per
mile. Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 400 feet per mile.
When maximum  straight-in  descent gradient is
exceeded, then a “circling only® procedure is authorized.
When a stepdown fix is incorporated, descent gradient
criteria must be met from FAF to SDF and SDF to FEP.
See paragraphs 251, 252, and 288a.

956. MDA. Because no glide slope is associated with
& localizer-only approach, the lowest altitude on final
approach is specified as an MDA, not a DH. The MDA
adjustments specified in paragraph 232 shall be
considered.

957. MISSED APPROACH SEGMENT. The
criteria for the missed approsch segment are contained
in paragraphs 942, 943, and 945. The MAP is cn the
FAC not farther from the FAF than the runway threshold
‘first usable portion of the landing area for circling
approach).  The missed approach surface shall
commence over the MAP at the required height (see
paragraph 274).

,580"9590 RESERVED.

SECTION 6. ILS CATEGORY (CAT)II
,60-‘96’0 RESERVED.

SECTION 7. ILS CAT III

Chap 9
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970.-979. RESERVED.

SECTION & GLIDE SLOPE THRESHOLD
CROSSING HEIGHT REQUIREMENTS

980. CAT I THRESHOLD CROSSING HEIGHT
(TCH) REQUIREMENTS.

a. Standard Provided there is not a problem with
obstacles peoctrating the final approach obstacle
clearance surfaces, the ILS glide slope should be located
to provide s commissioned TCH which will result in a
whee] crossing beight (WCH) of 30 feet for the types of
sircraft with the greatest glidepath-to-wheel height
pormally expected to use the runway (see table 18A).

b. Deviations From Standard. The TCH shall not
be commissioned at & height which would result in
WCH of less than 20 feet or greater than 50 feet for the
types of aircraft with the greatest glidepath-to-wheel
height normally expected to use the runway. These
limits shall not be exceeded unless formally approved by
a flight procedures standards waiver as outlined in Order
8260.19C or by the appropriate military authority as
necessary.

NOTE: 60 feet iy the maximum TCH.

¢. Displaced Threshold Considerations. The TCH
over a displaced threshold can be as low as that which
will result in 8 WCH of not less than 10 feet for the
largest aircraft normally expected to use the runway
provided the TCH over the beginning of the full strength
runwsy pavement suitable for landing meets TCH

requiremnents.
981. CAT II AND III TCH REQUIREMENTS.

a. Standard The commissioned TCH shall be
between 50 and 60 feet with the optimum being 55 fect.

b. Deviations from the Standard. Any deviation
must be formally approved by a flight procedures
standards waiver as outlined in Order 8260.19 or by the
appropriate military authority as necessary.

¢. Temporary Exemption Clause. Order 8240.47
may be applied 10 a published precision system where
the TCH is within the allowsble limits in table 18A. If
the new flight inspection derived TCH is within 3 feet of
the published TCH but not within the limits of table
18A, operations may continue without waiver action for
up to 365 days from the date the order is applied.
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(1) If alrcraft In helght group 4 (see table 18A)
have not been excluded from conducting CAT II or I
operations on that nmway, a TCH lower than 50 feet is
not permitted unless the achieved ILS reference datum
height (ARDH) has averaged 50 feet or higher.

& 39170

(2) After 36S days, a flight procedures waiver
must have been approved, the situation comrected, or
CAT I and II] operations canceled.

(3) Flight Standards Service or the appropriate
military authority can authorize further deviation or
immediately rescind this temporary exemption.

TABLE 18A
Representative Alrcraft Type | Approximate Cockpit Recommended Remaris
or Glidepath to Wheel TCH1 S Feet
Height
HEIGHT GROUP 1 10 Feet or less 40 Feet Many runways less than 6,000
General avistion, Small feet long with reduced widths
commuters, Corporate turbojets, and/or restricted weight bearing
T-37, T-38, C-12,C-20, C-21, which would normally prohibit
T-1, Fighter Jets landings by larger aircraft.
HEIGHT GROUP 2 15 Feet 45 Feet Regional airport with limited air
F-28, CV-340/440/580, B-737, carTier service.
C-9, DC-9, DC-8, C-130, T43,
B-2, 8-3
HEIGHT GROUP 3 20 Feet 50 Feet Primary runways not normally
B-7277101/120/757, B-52, used by aircraft with ILS
C-135,C-141,C-17,E-3, P-3, glidepath-to-wheel heights
E-8 exceeding 20 feet
HEIGHT GRQUP 4 25 Feet 55 Feet Most primary runways at major
B-747767,1-1011, DC-10, airports
A-300, B-1,KC-10,E4, C-5,
VC-25

Note 1: To determine the minimum allowable TCH, add 20 feet to the glidepath-to-wheel height.
Note 2: To determine the maximum allowable TCH, add 50 feet to the glidepath-to-wheel height (precision approaches

not to exceed 60 f.).
982.-989. RESERVED.

SECTIONY. SIMULTANEOUS ILS
PROCEDURES

990. GENERAL. Simultaneous dual and triple ILS
spproach procedures using ILS installations with
perallel courses may be authorized whea the minimum
standards in this section and section | are met.

991. SYSTEM COMPONENTS. Simultaneous ILS

approach procedures require the following basic compo-
neats.
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a.  An ILS specified in section 1 of this chapter
for each runway. Adjacent markers of the separate
systems shall be scparated sufficiently to preclude
interference at altitudes intended for use.

b ATC approved radar for monitoring simulta-
Deous operations.

992 INOPERATIVE COMPONENTS. When any
component specified in paragraph 991 becomes
inoperative, simultaneous ILS approaches are not
authorized on that nmway.

Chap 9
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993. FEEDER ROUTES. The criteria for feeder
routes are contained in chapter 2, section 2.

994. INITIAL APPROACH SEGMENT. The cri-
teria for the initial approach are contained in
chapter 2, section 3. The initial approach shall be made
from a facility or satisfactory radio fix by radar vector.
Procedure and penetration tumns shall not be authorized.

a  Altitude Selecton. In addition to obstacle
clearance requirements, the altitudes established for
initial approach shall provide the following vertical
separation between glide slope intercept altitudes.

(1) Dusl Simultaneous dual ILS approaches
shall require at least 1,000 feet vertical scparmation
between glide slope intercept altitudes for the two
systems (see figure 96A).

(2) Triple. Simultaneous triple ILS approaches
shall require at least 1,000 feet vertical scparation
between glide slope intercept altitudes for any
combinatioa of runways. No two runways share the
same glide slope intercept altitude (see figure 96B).

b. Locallzer Intercept Point. The localizer inter-
cept point shall be established in accordance with
paragraph 922. Infercept angles may not exceed 30°;
20° is optimum.

99S. INTERMEDIATE APPROACH SEGMENT.
Criteria for the intermediate segment are contained in
paragraphs 241 and 242, except that simultanecus ILS
procedures shall be constructed with 2 straight
intermediate segment aligned with the FAC, and the
minimum length shall be established in accordance with
paragraph 922. The intermediate segment begins at the
point where the initial approach intercepts the FAC. It
extends along the inbound course to the GLIDE SLOPE
intercept point.

996. FINAL APPROACH SEGMENT. Criteria for
the final approach scgment are contained in section 3 of
this chapter.

997. FAC STANDARDS. The FAC’s for simul-
taneous ILS approaches require the following:

Chap 9
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a. Dual approaches shall have a minimum of 4,300
foct scparation between parallel FAC's.

b. Triple approaches shall have a minimum of
5,000 fect sepanation between parallel FAC's. For triple
paralle! approach operations at airpoct elevations above
1,000 fect MSL, ASR with high resolution final monitor
aids or high update radar with associated final monitor
aids shall be required.

¢. No Transgression Zooe (NTZ). The NTZ shall
be 2,000 feet wide equidistant between FAC's.

d. Normal Operating Zone (NOZ). The area
between the FAC and the NTZ is half of the NOZ.

(1) The NOZ for dual simultancous ILS
approaches shall not be less than 1,150 feet in width
each side of the FAC (see figure 97A).

(2) The NOZ for triple simultancous ILS
approaches shall not be less than 1,500 feet in width
each side of the FAC (see figure 97B).

998. MISSED APPROACH SEGMENT. Except as
stated in this paragraph, the criteria for missed approach
are contained in section 4 of this chapter. A missed
approach shall be established for each of the simul-
taneous systems. The minimum altitude specified for
commencing s tum on & climb straight ahead for a
missed approach shall not be less than 400 feet above
the TDZE.

a. Dual Missed approach courses shall diverge a
minimum of 45°.

b. Triple The missed approach for the center
runway should continue straight ahead. A minimum of
45° divergence sball be provided between adjacent
missed approach headings. At least one outside parallel
shall have a tumn height specified that is not greater than
500 feet above the TDZE for that anway.

999. RESERVED.
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Figure 96A. INITIAL APPROACH SEGMENT, SIMULTANEOUS ILS. Par 994.

Figure 96B. INITIAL APPROACH SEGMENT FOR
TRIPLE SUMULTANEOUS ILS. Par 994
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CHAPTER 10. RADAR PROCEDURES

1000. GENERAL. This chapter applies to approach
procedures based on the use of ground and sirbome
radar. Four types of radar procedures are covered:

a.  Precision Approach Radar (PAR). A radar
display of azimuth, range, and glide slope information,
which provides for precision approaches to a runway.

b. Alrport Surveillance Radar. A radar installation
with a display of azimuth and range, which provides a
radar vectoring capability for final approach to an
airport.

e Simultancous Radar Procedures. A radar or
radars which serve perallel runways and provide for
simultaneous approaches to authorized minimums.

d. Airborne Radar. A radar installation in an
asircraft with a display of azimuth and range which
provides a capability for an instrument approach when
used with appropriate terrain, reflector, or transponder
return.

1001. - 1009. RESERVED.

SECTION 1. PRECISION APPROACH RADAR
(PAR)

1010. SYSTEM COMPONENTS. A PAR system
consists of a PAR facility which meets the requirements
for the operating agency.

1011. INOPERATIVE COMPONENTS. Failure of
azimuth and range information renders the entire PAR
inoperative. When the glide slope feature becomes
inoperative, the PAR reverts to a non-precision approach
system and non-precision minimums (paragraph 350)
apply. In this case, obstacle clearance shall be as
specified in paragraph 953 for localizer and LDA

approaches.

1012. LOST COMMUNICATION PROCEDURES.
The PAR procedure shall include instructions for the
pilot to follow in the event of a loss of communications
with the radar coatroller. Alternate lost communications
procedures shall be established for use where multiple
approaches are authorized.

1013. FEEDER ROUTES AND INITIAL
APPROACH SEGMENTS. Navigational guidance
for feeder routes and initial segments may be provided
by surveillance radar, other navigation facilities, or a
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combination thereof When radar is used as the primary
means of navigation guidance, the criteria specified in
section 4 of this chapter shall apply. When other
navigational facilitics are used as the primary means of
pavigational guidance, the criteria specified in chapter 2,
sections 2 and 3, shall apply, as appropriate.

1014, INTERMEDIATE APPROACH SEGMENT.
Navigational guidance in the intermediate segment may
be provided by ASR, PAR, other navigation facilitics, or
combination thereof Except as stated in this paragraph,
the criteria for the intermediate segmeat are contained in
chapter 2, section 4. The intermediate segment begins at
the point where the initial approach course intercepts an
extension of the FAC. This extension is the intermediate
course. It extends along the inbound FAC to the point of
interception of the GP. The minimum length of the
intermediate segment depends on the angle at which the
initial approach course intercepts the intermediate, and
is specified in table 20. The MAXIMUM angle of
interception shall be 90°.

Table 20. INTERMEDIATE SEGMENT ANGLE
OF INTERCEPT VS. SEGMENT LENGTH.

Maximum Angle Minimum Length
(Degrees) (Miles)
15 1
30 2
45 3
60 4
75 S
90 6

NOTE: This table may be interpolated,

101S. DESCENT GRADIENT. Even though the
minimum length of the intermediate segment may be
less than that specified in chapter 2, section 4,
intermediate descent criteria specified in paragraphs
242d and 243d shall be applied to at least 5 miles of
flight track immediately prior to the glide slope intercept
point.

1016. ALTITUDE SELECTION. Altitudes selected
for the initial approach and intermediate approach
segments provide required obstacle clearance as
specified in chapter 2. In addition, the sclected altitudes
shall NOT be less than the glide slope interception
altitude. Where PAR and ILS serve the same runway,
the glide slope interception altitude should be the same
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for both, and the point of interception should be the OM
wherever possible.

1017. - 1019, RESERVED.
SECTION 2. PAR FINAL APPROACH

1020. FINAL APPROACH SEGMENT. The final
approach segment begins at the FAF, The FAF in PAR
procedures is the point where interception of the glide
slope occurs. The point of glide slope interception shall
NOT be less than 3 miles from the landing threshold.
When the glide slope is inoperative, the FAF is a point
on the FAC within 5 miles of the landing threshold, but
not less than the distance required by descent gradient
criteria. The FAF for procedures without a glide slope
should coincide with the FAF for PAR.

a. Alignment. The FAC shall be aligned with the
runway centerline.

b. Area. The area considered for obstacle clearance
in the final approach segment consists of a final
approach ares and transitional surfaces (sce paragraph
1022). The final approach area has the following
dimensions:

(1) Length. The final approach area is 50,000
feet long, measured outward along the FAC from a point
beginning 200 feet outward from the runway threshold.
Where operationally required by other procedural
considerations due to existing obstacles, the leagth may
be increased as shown in figure 98. The final approach
area used shall only be that portion of the area which is
between the glide slope interception point and the point
200 feet from the runway threshold.

e - — WA e - q‘ el
P WALBN pu? AV 18 M : -
Figure 98. PAR FINAL APPROACH AREA.
Par 1020b.

(2) Width. The final approach area is centered on
the extended runway centerline. The area has a total
width of 1,000 feet at the point 200 feet from the
threshold and expands uniformly to a total width of
16,000 feet at a point 50,000 feet from the point of
beginning. This width further expands uniformly where
a greater length is required as in paragraph 1020b(1).
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See figure 98. The width either side of the centerline at
a given distance “D” from the point of beginning can be
found by using the formula 1/2W = 500 + D.15D. 500 +
.15 x 50,000 = 8,000, which is %A the width. Therefore,
the total width is 16,000 feet at the 50,000 foot point.

NOTE: Where glide slope interception occurs at a
distance greater than 50,200 feet from the threshold, the
Jinal approach area and the final approach surface may
be extended symmetrically to a maximum distance dictated
by the usability of the glide slope.

1021, FINAL APPROACH OCS. The final approach
OCS is an inclined plane which originates at the runway
THR elevation, 975 feet before GPI, and overlies the final
approach area. The surface is divided into two sections:
an inner 10,000 foot section and an outer 40,000 foot
section. The slope of the surface changes at the 10,000
foot point. The exact gradient differs according to the
angle at which the glide slope is established (see figure
98A). Pamagraphs 1024 and 1025 address application of
the OCS.

Glide iopo

OCS Origin
GPI

QOuter Surface

inner Surface

| S |
h—f-*-—~1o.ooo' —»|e—40,000—»
87s'

Figure 98A. OBSTACLE CLEARANCE SURFACES
Par 1021.

1022.  TRANSITIONAL SURFACE. Transitional
surfaces for PAR are inclined planes with a siope of 7:1
which extend outward and upward from the edges of the
final approach area, starting at the height of the applicable
final approach surface and extending for a latcral distance
of 5,000 feet at right angles to the runway centerline. (see

figure 98).
1023. DELETED.

1024. OBSTACLE CLEARANCE. No obstacle shall
penetrate the applicable final approach OCS specified in
paragraph 1021 or the transitional surfaces specified in
paragraph  1022.  Compare obstacle beight to the
appropriate OCSAransitional surface using the formulae
below.

8 Inner OCS. Calculate the height of the inner OCS
(OCS;) at any distance D less than 10,975 feet from GPI
using the following formula:

Chap 10
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OCS, Height Above THR = [(tan(gs) -0.02368)x D ] 20

where:  gs = glide slope angle
D = distance from GPI in feet

b. Quter OCS. Calculate the height of the outer slope
(OCSp) at any distance D equal to or greater than 10,975
feet from GPI using the following formula:

0CS, Height Above THR = [(tan(gs)- 0.01866) xD |- 75

where:  gs = glide slope angle
D = distance from GPI in feet

¢. Transitional Surface, Calculate the height of the
transitional surface (h) at any distance (d) from the edge
of the primary area measured perpendicular to the final
approach course using the following formula.

() a=

(2) hg=a+b

Transitiona
Surface

D

Where a = amount of surface T a

~Nja

adjustment h, A Primary OCS
. ¢ b
d = distance from edge
. 9 L ASBL
of primary
b=0CS, or OCSg as
appropriate

1025. EFFECT OF OBSTACLES INSIDE THE DH.
See paragraph 251 for the assessment of the visual portion
of a PAR approach.

1026. GLIDE SLOPE. In addition to the required
obstacle clearance, the following shall apply to the
selection of the glide slope angle and antenna location.

a. Glide Slope Angle. The optimum glide slope
angle is 3°. Angles less than 2° or more than 3° shall
not be established without the authorization of the
approving authority. The PAR glide slope angle shall
be within 0.20 of the non-radar precision instrument
approach/VGSI glide slope angle and the RPI shall be
within plus or minus 50 feet (30 feet for PAPI and
PVGSI) of the non-radar precision approach RPI and/or
VGSI runway reference point (RRP).

b. Glide Slope Threshold Crossing Height (TCH).
See paragraph 980 for TCH requirements. A height as
low as 32 fee for military airports may be used at
locations where special consideration of the glidepath
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angle and antenna location are required. Where the
glide slope TCH exceeds 60 feet, consider relocating the
landing threshold to ensure effective placement of the
approach light system. See appendix 2 for a method of
computing TCH.

1027. RELOCATION OF GLIDE SLOPE. Where
the OCS associated with a 3° glide slope is penetrated,
and sufficient length of runway is available, the glide
slope may be moved the required distance down the
runway to ensure the OCS is clear. Where the glide
slope threshold crossing height exceeds 60 feet, consider
relocating the landing threshold to ensure effective
placement of the approach light system. The minimum
distance between the GPI and the runway threshold is
775 feet. (No minimum GPI distance need be applied to
military locations provided the OCS is clear and TCH
standards are met.)

1028. Height above Touchdown (HAT). The HAT
value associated with the DA shall not be less than 200
feet for civil operations and 100 feet for military
operations.

1029. RESERVED.

SECTION 3. PAR MISSED APPROACH

1030. MISSED APPROACH SEGMENT. The MAP
begins at the missed approach point and ends at an
appropriate point or fix where initial approach or
en route obstacle clearance is provided. Missed
approach procedures shall be based on positive course
guidance where possible.

1031. MISSED APPROACH POINT (MAP). The
MAP is a point on the final approach course where the
height of the glide slope is equal to the authorized DH.

1032. STRAIGHT MISSED APPROACH. The
straight missed approach area (maximum of 15° turn
from FAC) starts at the MAP. The length of the area is
15 miles measured along the missed approach course.
The area has a width equal to that of the final approach
area at the MAP and a width equal to that of the initial
approach area at a point 15 miles from the MAP. The
missed approach area is divided into 2 sections.

Section 1 starts at the MAP and is longitudinally

centered on the missed approach course. It has the same
width at the MAP as the final approach area.
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b. Section 2 starts at the end of Section 1 and
is centered on a continuation of the Section 1 course.
The width increases uniformly from 1| mile at the
beginning to 12 miles at a point 13.5 miles from the
beginning. A secondary area for reduction of obsta-
cle clearance is identified within Section 2. The
secondary area is zero miles wide at the beginning
and increases uniformly to 2 miles wide at the end of
Section 2. Positive course guidance is required to
reduce obstacle clearance in the secondary area. See
Figure 100.

1033. TURNING MISSED APPROACH. Where
turns of more than 15 degrees are required in a missed
approach procedure, they shall begin at an altitude
which is at least 400 feet above the elevation of the
touchdown zone. Such turns are assumed to begin at
the point where Section 2 begins. The flight track and
obstacle clearance radii used shall be as specified in
Table S, paragraph 275. To determine the length of
Section 1:

a. Add 400 feet to touchdown zone elevation.
b. Round to next higher 100 foot increment.

¢. Subtract the decision height value from the
result of steps a & b.

d. Divide the result by 152 to obtain the re-
quired length of Section 1 in nautical miles.

e. Minimum length of Section 1 shall be 1.5
NM.

The width at the end of Section 1 is determined by
symmetrically extending Section 1 to the required
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Figure 100. PAR STRAIGHT MISSED APPROACH AREA.
Par 1032.b.
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length. The inner boundary of Section 2 shall begin at
the edge of Section 1 opposite the MAP. The outer and
inner boundary lines shall flare to the width of the
initial approach area at 15 NM from the MAP mca-
sured along the flight path. Secondary arcas for reduc-
tion of obstacle clearance are identified within Section
2. The secondary arcas begin after completion of the
turn. They are zero miles wide at the point of begin-
ning and increase uniformly to 2 miles wide at the end
of Section 2. Positive course guidance is required to
reduce obstacle clearance in the secondary areas. See
Figure 101.

1034. MISSED APPROACH OBSTACLE
CLEARANCE.

a. Straight Missed Approach Area. No obsta-
cle in Section 1 or Section 2 may penetrate a 40:1
surface which originates at the MAP at the height of
the final approach surface, but not more than 250
feet below the DH, and which overlies the entire
missed approach area.

b. Turning Missed Approach Area. Section 1
obstacle clearance is thé same as that for straight
missed approaches. To determine the obstacle clear-
ance requirements in Section 2, the dividing line
between Section 1 and 2 is identified as “A-B-C".
The height of the missed approach surface over any
obstacle in Section 2 is determined by measuring the
distance from the obstacle to the nearest point on
line A-B-C, and computing the height according to
the 40:1 ratio, starting at the height of the missed
approach surface at the end of Section 1.

Chap 10
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c. Secondary Arcas. Where secondary arcas
are considered, no obstacle may penetrate a 12:1
surface which slopes outward and upward from the
missed approach surface.

d. Discontinuance. Where the 40:1 surface
reaches a height of 1000 feet below the missed
approach altitude (Paragraph 270) further applica-
tion of the surface is not required.

1038. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH AREA. If a
straight climb to an altitude greater than 400 fect is
necessary prior to commencing a missed approach
turn, a combination straight and turning missed
approach area must be constructed. The straight
portion of this missed approach area is divided into
Sections 1 and 1A. The portion in which the turn is
made is Section 2.

a. Straight Portion. Sections 1 and 1A corre-
spond respectively to Sections 1 and 2 of the normal
straight missed approach area and are constructed
as specified in Paragraph 1032 except that Section
1A has no secondary areas. Obstacle clearance is
provided as specified in Paragraph 1034.b. The
length of Section 1A is determined as shown in
Figure 102 and relates to the need to climb to a
specified altitude prior to commencing the turn. The
line A’-B’ marks the end of Section 1A. Point C’ is
9000 feet from the end of Section 1A (see Figure
102).

b. Turning Portion. Section 2 is constructed
as specified in Paragraph 1033 except that it begins
at the end of Section 1A instead of the end of Section
1. To determine the height which must be attained
before commencing the missed approach turn, first
identify the controlling obstacle on the side of Sec-
tion 1A to which the turn is to be made. Then
measure the distance from this obstacle to the near-
est edge of the Section 1A area. Using this distance
as illustrated in Figure 102 determine the height of
the 40:1 slope at the edge of Section 1A. This height
plus 250 feet (rounded off to the next higher 20 foot
increment) is the height at which the turn should be
started. Obstacle clearance requirements in Section
2 are the same as those specified in Paragraph
1034.b except that Section 2 is expanded to start at
Point C if no fix exists at the end of Section 1A or if
no course guidance is provided in Section 2 (see
Figure 102).

1036. - 1039. RESERVED,
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Section 4. Airport Surveillance Radar (ASR)

1040. GENERAL., This section applies to approach
procedures based on the use of ASR. ASR may be
used to provide primary navigation guidance within
the operational coverage of the radar. ASR ap-
proaches may be established where the coverage and
alignment tolerances specified in the U.S. Standard
Flight Inspection Manual can be met and the airport
is not more than 20 miles from the radar antenna.

1041. INITIAL APPROACH SEGMENT. The
initial approach segment begins at the position the
aircraft is in when radar contact is established, and
ends at the intermediate fix. Radar guidance may be
used in pre-established patterns or may be provided
by diverse vectors issued by the radar controller.

a. Radsar Patterns. Radar patterns shall be-
gin at an established fix or point which permits
positive radar identification,

(1) Alignment. The initial approach
course, or courses, shall be selected to coincide with
aircraft maneuvering capability and to satisfy air
traffic flow requirements. The angle at which the
initia! approach course joins the intermediate course
shall not exceed 90 degrees.

(2) Area. The area considered for obsta-
cle clearance is 3 miles (5 miles at distances greater
than 40 miles from the radar antenna) either side of
the designated pattern course. There is no secondary
area. The area has no specific maximum or mini-
mum length. However, the initial approach must be
long enough to permit the altitude loss required by
the procedure at the authorized descent gradient.

NOTE: Air Route Surveillance Radar (ARSR)
may be used to provide course guidance up to and
including the intermediate fix or point.

(3) Obstacle Clearance. A minimum of
1000 feet of clearance shall be provided over all
obstacles in the initial approach area. Clearance over
a prominent obstacle which is displayed as a perma-
nent echo on the radar scope may be discontinued
after the aircraft has been observed to pass the
obstacle. Allowance for precipitous terrain should
be made as specified in Paragraph 323. The altitudes
selected by application of the obstacle clearance
criteria specified in this paragraph may be rounded
to the nearest 100 feet. See Paragraph 1043.
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after the aircraft has been observed to pass the
obstacle. Allowance for precipitous terrain should
be made as specified in Paragraph 323. The altitudes
selected by application of the obstacle clearance
criteria specified in this paragraph may be rounded
to the nearest 100 feet. See Paragraph 1043.

(4) Descent Gradients, The OPTIMUM
descent gradient in the initial approach is 250 feet
per mile. Where a higher descent gradient is neces-
sary, the MAXIMUM permissible gradient is 500
feet per mile. The OPTIMUM descent gradient for
high altitude penetrations is 800 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1000 feet per
mile.

b. Diverse Vectors. Navigation guidance of
an aircraft by diverse vectors issued by the radar
controller may commence upon positive radar
identification.

(1) Alignment. Diverse vectors issued by
the controller are selected to coincide with aircraft
maneuvering capability and to satisfy air traffic flow
requirements.

(2) Area. The area considered for obsta-
cle clearance shall be the entire area within the
operational coverage of the radar. This area may be
sub-divided to gain relief from obstacles which are
clear of the area in which flight is to be conducted.
There is no prescribed limit on the size, shape, or
orientation of these sub-divisions; however, they
shall be designed to emphasize simplicity and safety
in radar air traffic control applications.

(3) Obstacle Clearance. A minimum of
1000 feet of clearance shall be provided over all
obstacles within the operational coverage of the
radar or within the appropriate subdivision where
subdivisions have been established. Altitudes estab-
lished for use shall also provide 1000 feet of clear-
ance over all obstacles outside of the subdivision
within 3 miles of the subdivision boundary (5 miles
at distances greater than 40 miles from the antenna).
Clearance over a prominent obstacle which is dis-
played as a permanent echo on the radar scope may
be discontinued after the aircraft has been observed
to pass the obstacle. Allowance for precipitous ter-
rain should be made as specified in Paragraph 323.
The altitudes selected by application of the obstacle

Chap 10
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clearance criteria specified in this paragraph may be
rounded to the nearest 100 feet. See Paragraph 1043,

(4) Descent Gradient. The OPTIMUM
descent gradient in the initial approach is 250 feet
per mile. Where a higher descent gradient is neces-
sary, the MAXIMUM permissible gradient is 500
feet per mile. The OPTIMUM descent gradient for
high altitude penetrations is 800 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1000 feet per
mile.

1042. INTERMEDIATE APPROACH SEG-
MENT. The intermediate segment begins at the
radar fix where the initial approach course intersects
an extension of the final approach course. This
extension is the intermediate course, and the point of
intersection is the intermediate fix. The intermediate
segment extends along the intermediate course in-
bound to the point where final approach descent
commences. This point is the final approach fix.

a. Alignment. The intermediate course is an
extension of the final approach course.

b. Area. The width of the intermediate seg-
ment is 3 miles either side of the course at the
intermediate fix. It tapers to the width of the final
approach area at the final approach fix. There are no
secondary areas. The length of the intermediate
segment shall not exceed 15 miles. The minimum
length of the intermediate segment depends on the
angle at which the initial approach course intercepts
the intermediate course, and is specified in the table
below. The MAXIMUM angle of interception shall
be 90 degrees.

¢. Obstacle Clearance. A minimum of 500 feet
of clearance shall be provided over all obstacles in

Table 22. INTERCEPTION ANGLE VS. LENGTH OF

INTERMEDIATE SEGMENT.
Maximum Angle of Minimum Length of
Interception Segment
(Degrees) (Miles)

15 1
30 2
45 3
60 4
75 5
90 6

NOTE This Table may be interpolated, See Figure 75.
Par 1041
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the intermediate area. Allowance for precipitous
terrain should be made as specified in Paragraph
323. Clearance over a prominent obstacle which is
displayed as a permanent echo on the radar scope
may be discontinued after the aircraft has been
observed to pass the obstacle. The altitudes selected
by the application of the obstacle clearance criteria
specified in this paragraph may be rounded to the
nearest 100 feet. See Paragraph 1043.

d. Descent Gradient. Because the intermedi-
ate segment is used to prepare the aircraft speed and
configuration for entry into the final approach seg-
ment, the descent gradient should be as flat as
possible. The OPTIMUM descent gradient should
not exceed 150 fegt per mile. The MAXIMUM
descent gradient is 300 feet per mile. When the
length of the intermediate segment is less than
specified in Paragraph 242, intermediate descent
criteria shall be applied to at least 5 miles of flight
track immediately prior to the FAF.

1043. ALTITUDE SELECTION. Altitudes se-
lected for the initial and intermediate approach
segments shall be established in 100 foot increments.
For example, 1149 feet may become 1100 feet; and
1150 feet shall become 1200 feet.

1044, FINAL APPROACH SEGMENT. The final
approach begins at the final approach fix, whichisa
radar fix and ends at the runway or missed approach
point, whichever is encountered last.

a. Alignment. The final approach course shall
be aligned on the extended runway centerline for

MAP

Max 15 NM

8260.3B CHG 1
2/79

straight-in approach and to the center of the airport
for circling approach. When an operational advan-
tage can be achieved, the final approach course for
circling may be aligned to any portion of the usable
fanding surface.

b. Area. The area considered for obstacle
clearance begins at the final approach fix and ends at
the runway or missed approach point, whichever is
encountered last, and is centered on the final ap-
proach course. The minimum length of the final
approach area shall be 3 miles. The maximum length
should not exceed 6 miles. See Figure 103. The
width of the primary area (Wp) is based on a
formula which provides 2 miles of width at the radar
antenna, increasing to 6 miles of width at a distance
(D) of 20 miles from the radar antenna. The formula
is 1/2Wp = 0.1D + 1 mile. There are no secondary
areas. See Figure 104.

¢. Obstacle Clearance.

(1) Straight-In. A minimum of 250 feet
of clearance shall be provided over all obstacles in
the final approach area, except that where a promi-
nent obstacle which is displayed as a permanent
echo on the radar scopes exists it need not be
considered for obstacle clearance after the aircraft is
observed to have passed the obstacle. Allowance for
precipitous terrain as specified in Paragraph 323
should be made.

(2) Circling. In addition to the minimum
requirements specified in Paragraph 1044.c.(1) ob-
stacle clearance in the circling area shall be as
prescribed in Chapter 2, Section 6.

o]
-

300°

3 NM
INTERMEDIATF. INITIAL ‘t.
¥ 1000’
3 NM

Width Varies

i

Figure 103. TYPICAL ASR APPROACH SEGMEITS. Par 1044.b.

Par 1042
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ANTENNA RWY
D=2 NM
KW, =12
D=3 NM
- KW, = 1.5
\ -’{ wr *.-
FORMULA: ¥W_= 0.1D +1NM kY
(Half the width of the final £ =
approach area equals 0.1 3
times the distance from the L}
FAF or runway to the radar
antenna plus 1 NM)
Note: See Paragraph 1040 and Table 6.
D=15NM
KW, =25
D =20 NM
=" W, =3.0

Figure 104. EXAMPLES OF ASR FINAL APPROACH AREA DIMENSIONS. Par 1044.b.
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1044.d. DESCENT GRADIENT. The OPTIMUM
descent gradient is 300 feet per mile. The
MAXIMUM descent gradient is 400 feet per mile.

(1) Straight-In Approach. The descent gra-
dient shall be computed using the distance from the
FAF to the runway threshold and the difference be-
tween the altitude over the FAF and TDZ elevation.

(2) Circling Approach. The descent gradient
shall be computed using the distance from the FAF to
the MAP and the difference between the altitude over
the FAF and MDA.

1045. DEVIATION FROM ESTABLISHED RA-
DAR PATTERNS. Whenever it is necessary to
deviate from established radar patterns, obstacle
clearance prescribed in Paragraph 1041.b. for
diverse vectors shall be provided by approved radar
vectoring charts.

1046. RADAR MONITOR, The use of ASR to
monitor aircraft flying a published procedure based
on another navigation system is encouraged to in-
crease accuracy and expedite air traffic flow. How-
ever, no reduction in obstacle clearance may be
made as a result of such monitoring. This does not
preclude establishment of radar fixes in such pub-
lished procedures for the purpose of permitting
descent to a lower altitude.

1047, LOST COMMUNICATION PROCE-
DURES. The ASR procedure shall include instruc-
tions for the pilot to follow in the event of loss of
communications with the radar controller. Alter-

Par 1044

8260.3B CHG 1
2[79

nate lost communication procedures shall be estab-
lished for use where multiple approaches are
authorized.

1048, MISSED APPROACH SEGMENT. The
criteria for the missed approach segment are con-
tained in Chapter 2, Section 7. The missed approach
point is on the final approach course not farther
from the final approach fix than the runway thresh-
old (first usable portion of the landing area for
circling approach). The missed approach surface
shall commence over the MAP at the required
height. See Paragraph 274,

1049. RESERVED.,

Section 5. Simultaneous PAR Procedures

1050, GENERAL. Where facilities and equipment
are available to support the requirement, PAR ap-
proach procedures to parallel runways may be estab-
lished. The criteria specified in Chapter 9, Section 9,
for simultaneous ILS procedures shall be used as a
guideline in developing such procedures.

1051. - 1059. RESERVED.

Section 6. Airborne Radar Procedures
1060. GENERAL. Airborne radar procedures will
be developed and published for military use at a later
date.

1061.-1099. RESERVED.

Chap 10
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CHAPTER 11. HELICOPTER PROCEDURES

Section 1. Administrative

1100. GENERAL, This chapter contains criteria for

application to “helicopter only” procedures. These
criteria are based on the premise that helicopters

are approach Category A aircraft with special
maneuvering characteristics. The intent, therefore,
is to provide relief from those portions of other
TERPS chapters which are more restrictive than the
criteria specified herein. However, any criteria
contained elsewhere in other chapters of this
document may be applied to helicopter only
procedures when an operational advantage may be
gained.

a. Identification of Inapplicable Criteria.
Criteria contained elsewhere in this document
normally apply to helicopter procedures. Where this
chapter changes such criteria, the changed material
is identified. Circling approach and high altitude
penetration criteria do not apply to helicopter

procedures.

b. Use of Existing Facilities. Helicopter only
procedures based on existing facilities may be
developed using criteria contained in this chapter.

1101. TERMINOLOGY. The following terms are
peculiar to helicopter procedures and are defined as
follows:

a. HAL. Height above landing area elevation.

b. HAS Height Above the Surface. The height
of the MDA above the highest terrain/surface
within a 5,200-foot radius of the MAP in Point in

Space procedures.

c. Landing Area as used in helicopter
operations refers to the portion of the heliport or
airport runway used, or intended to be used for the
landing and takeoff of helicopters.

d. Landing Area Boundary (LAB). The
beginning of the landing area of the heliport or
runway.

e. Point in Space Approach is an instrament
approach procedure to a point in space, identified
as a missed approach point, which is not associated
with a specific landing area within 2,600 feet of the
MAP.

Chap 11
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J. Touchdown zome as used in helicopter
procedures is identical to the landing area.

1102. DELETED.

1103. TYPE OF PROCEDURE. HELICOPTER
ONLY PROCEDURES are designed to meet low
altitude straight-in requirements ONLY.

1104. FACILITIES FOR WHICH CRITERIA
ARE NOT PROVIDED. This chapter does not
include criteria for procedures predicated on
VHF/UHF DF, area navigation (RNAV), airborne
radar approach (ARA), or microwave landing
system (MLS). Procedures utilizing VHF/UHF DF
may be developed in accordance with the
appropriate chapters of this documents. Criteria for
RNAYV, ARA, and MLS with high glide path angle
or selectable glide path angle capability will be
developed at a later date.

1105. PROCEDURE  IDENTIFICATION.
Helicopter only procedures shall bear an
identification which includes the term “COPTER,”
the type of facility providing final approach course
guidance, and a numerica! identification of the final
approach course, e.g, COPTER VOR 080,
COPTER NDB 270, COPTER PAR 327, COPTER
ASR 327, etc. If the procedure includes an arc final
approach, the word “ARC"”’ will be used, and will be
followed by a sequential number, e.g, COPTER
VORTAC ARC 1, COPTER VOR/DME ARC 2,
COPTER TACAN ARC 3, etc.

NOTE: Where separate procedures at the same
location use the same type of facility and same final
approach course such procedures will be
differentiated by adding an alphabetical suffix.

Section 2. General Criteria

1108. APPLICATION. These criteria are based on
the unique maneuvering capability of the helicopter
at airspeeds not exceeding 90 knots.

Page 99
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1107. POINT IN SPACE APPROACH., Where the
center of the landing area is not within 2,600 feet of
the MAP, an approach procedure to a point in space
may be developed using any of the facilities for
which criteria are provided in this chapter. In such
procedures the point in space and the missed
approach point are identical and upon arrival at this
point, helicopters must proceed under visual flight
rules (or special VFR in control zone as applicable)
to a landing area or conduct the specified missed
approach procedure. The published procedure shall
be noted to this effect and also should identify
available landing areas in the vicinity by noting the
course and distance from the MAP to each selected

landing area. Point in space approach procedures
will not contain alternate minima.

1108. APPROACH CATEGORIES. When
helicopters use instrument flight procedures
designed for fixed wing aircraft, approach Category

“A” approach minima shall apply regardless of
helicopter weight.

1109. PROCEDURE CONSTRUCTION. Para-
graph 214 applies except for the reference to
circling approach.

1110. DESCENT GRADIENT. The descent
gradient criteria specified in other chapters of this
document do not apply. The optimum descent
gradient in all segments of helicopter approach
procedures is 400 feet per mile. Where a higher
descent gradient is necessary, the recommended
maximum is 600 feet per mile. However, where an
operational requirement exists, a gradient of as
much as 800 feet per mile may be authorized,
provided the gradient used is depicted on approach
charts. See special procedure turn criterid in

paragraph 1112.

1111. INITIAL APPROACH SEGMENTS BASED
ON STRAIGHT COURSES AND ARCS WITH
POSITIVE COURSE GUIDANCE. Paragraph 232
is changed as follows:

a. Alignment.

(1) Courses. The 2-mile lead radial
specified in paragraph 232a(1) s reduced to 1 mile.
See Figure 3.
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(2) Ares. The minimum arc radius
specified in paragraph 232a(2) is reduced to 4 miles.
The 2-mile lead radial may be reduced to 1 mile.
See Figure 10.

1112. INITIAL APPROACH BASED ON
PROCEDURE TURN. Paragraph 234 applies
except for all of subparagraph d and the number
300 in subparagraph e(1) which is changed to 600.
Since helicopters operate at approach Category A
speeds the 5-mile procedure turn will normally be
used, However, the larger 10-and 15-mile areas may
be used if considered necessary.

a. Descent Gradient. Because the actusl
length of the track will vary with environmental
conditions and pilot technique, it is not practical to
specify a descent gradient solely in feet per mile for
the procedure turn. Instead, the descent gradient is
controlled by requiring the procedure turn
completion altitude to be as close as possible to the
final approach fix altitude. The difference between
the procedure turn completion altitude and the
altitude over the final approach fix shall not be
greater than those shown in Table 23.

Figure 105, HELICOPTER PROCEDURE TURN AREA.
Par 1112,

Table 23, PROCEDURE TURN COMPLETION ALTITUDE
DIFFERENCE. Par 1112,

Type Procsdure Tum Altitude Difference

15 mile PT from FAF Within 6000 ft of alt oves FAF

10 mils PT from FAF Within 4000 ft of alt oves FAF

3 mide PT from FAF Within 2000 ft of ait over FAF

18 mile PT, no FAF Not Authorized

10 mile PT, no FAF Within 4000 ft of MDA oa Final
$ mile PT, no FAF Within 2000 ft of MDA o Final

Chap 11
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1113, INTERMEDIATE APPROACH SEGMENT
BASED ON STRAIGHT COURSES. Pamgraph 242
is changed as follows:

a. Alignmens. The provisions of paragraph 242a -

apply with tho exception that the inlermediate course
shall not differ from the final approach course by more
than 60 degrees.

b. Area.

(1) Length. The OPTIMUM length of the
intermediate approach segment is 2 miles. The
minimum length is 1 mile and the rocommended
maximuwm is 5 miles. A distance greater than 5 miles
should not be used unless an operational requirement
justifies the greater distance. When the angle at which
the initial approach course joins the intermediate course
exceeds 30 degrees (see figure 3), the MINIMUM
length of the intermediale course is as shown in table
24,

1114. INTERMEDIATE APPROACH SEGMENT
BASED ON AN ARC. Paragraph 243 is changed as
follows: Arcs with a radius of less than 4 iiles or
more than 30 miles from the navigation facility shall not
be used.

a. Area.

(1) Length. The OPTIMUM length of the
intermediate approach segment is 2 miles, The
minimum Jepgth is 1 mile and the recommended
maximum is § miles. A distance greater than 5 miles
should pot be used unless an operational requirement
justifies the greater distance. When the angle at which
the initial approach course joins the intermediate course

Table 24. MINIMUM INTERMEDIATE COURSE LENGTH
{Not applicable 10 PAR and ILS)

ANGLE MINIMUM LENGTH
rees {miles)

30 1.0

60 2.0

90 3.0

120 40

Note: This table may be interpolated.

Chap 11
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exceeds 30 degrees (see figure 3), the MINIMUM
length of the intermodiate course is as shown in table
24.

1115, INTERMEDIATE SEGMENT WITHIN \
PROCEDURE TURN SEGMENT. Paragraph 2440 s
changed as follows: The normal procedure tun
distance is 5 miles from the fix or from the facilit .
This produces an intermediate segment 5 miles lon, .
The portion of the intermediate segment considered for
obstacle clearance will always have the same length us
the procedure tumn distance. A distunce grester than §
miles should not be used unless an opeeationsl
requirecment justifics the greater distance. Sce figure
13, paragraph 244,

1116. FINAL APPROACIL.  Paragraph 250 npplics
except that the word rminway is understond to include
landing area mixd the referenco to circling appronch docs
not apply. The final approach course in precision
appronch procedures shall be alignod as indicated in
paragraphs 1152 and 1159, For nonprecision
procedures final approach course alignment shall bo us
follows:

a. Approaches to a Landing Area. The final
approach course should be aligned so as to pass through
the landing area. Where an operational advaniage can
be achieved, a final approach course which does not
pass through the Ianding arca may be csinblished,
provided such a course lies within 2600 fect of the
center of the luxling area at the MAP.

b, Point-in-Space Approaches. The finnl appronch
course shouk! be aligned to provide for the most
effective operutionu! use of the procedure consistent
with safety,

1117, MISSED APPROACH POINT. Paragraph 272
is changed to state that the specified distance may not be
miore than the distance from the final approach fix tu a
point not more than 2600 feet {rom the conter of the
landing area. The MAP may be located more than 2600
feet from the landing area, provided the minimum
visibility ngrees with the increased distance; e.g., MAP
3800 feet from landing area, busic visibility is 3/4 mile.
Sce figure 108. For point-isi-space appronches the MAP
is on the final approach conrse mt the end of the final
approach area.

1118. STRAIGHT MISSED APPROACH AREA.

Paragraph 273 applies with the exception that the length
of the primary and secondary missed approach nrea is
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reduced from 15 miles to 7.5 miles and will have the
width of the appropriate airway at termination.

1119. STRAIGHT MISSED APPROACH
OBSTACLE CLEARANCE. Paragraph 274 applies
except that "TDZ or airport elevation” is changed to
"landing area elevation;" the slope of the missed
approach surface is changed from 40:1 to 20:1; and the
secondary area slope is changed from 12:1 to 4:1.

1120. TURNING MISSED APPROACH AREA.
The provisions of paragraph 275 apply with the
exception that when applying missed approach criteria
shown in figures 19 through 24, and table 5, change all
flight path lengths to 7.5 miles, missed approach surface
slope to 20:1, secondary slopes to 4:1, obstacle
clearance radius (R) to 1.3 miles, and flight path radius
(R)) to 4000 feet (.66 miles). The area width will
exparxl uniformly to the appropriate airway width.

1121. TURNING MISSED APPROACH
OBSTACLE CLEARANCE. Al missed approach
areas described in paragraph 276 and depicted in figures
25 and 26 will be adjusted for helicopter operation using
the values shown in paragraph 1120. The area width
will expand uniformly to the appropriate airway width.

1122. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH. Paragraph 277
applies except that the values shown in paragraph 1120
shall be used, and point B is relocated to a position
abeam the MAP. The area width will expand uniformly
to the appropriate airway width. See figure 106.

1123. HOLDING ALIGNMENT. The provisions of
paragraph 291 apply with the exception when the final
approach fix is a facility, the inbound holding course
shall not differ from the final approach course by more
than 90 degrees.

1124. HOLDING AREA. Paragraph 292 applies
except that the minimum size pattern is No.1.

Section 3. Takeoff and Landing
Minimums

1125. APPLICATION. The minimums specified in
this section apply to Helicopter Only procedures.

1126. ALTITUDES. Chapter 3, section 2, is changed

as follows:
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a. In paragraph 320 "runway environment" is
understood also to mean "landing area environment."

b. In paragraph 321 reference to 40:1 is
changed to 20:1.

c. Paragraph 322 does not apply.

d. Paragraphs 324, 938 and 1028 apply except
that a DH of 100 feet may be approved without
approach lights; the tables in paragraph 350 do not
apply, and table 29 in paragraph 1167 govemns the
establishment of the DH.

1127. VISIBILITY. Chapter 3, section 3, is changed
as follows:

* a. Nonprecision Approaches.

(1) Approach to Runway. The minimum
visibility may be 1/2 the computed straight-in CAT A
fixed-wing value from tables 6, 9, or 10, as applicable,
but not less than 1/4 mile/1,200 RVR.

{2) Approach to Landing Area. (Landing
area within 2600 feet of MAP). The minimum visibility
required prior to applying credit for lights may not be
less than the visibility associated with the HAL, as
specified in table 25. Paragraphs 330 and 331 do not
apply.

b. Precision Approaches.

(1) Approach to Runway. The minimum
visibility may be 1/2 the computed straight-in CAT A
fixed-wing values specified in tables 9 and 10, but not
less than 1/4 mile/1200 RVR.

(2) Approach to Landing Area. The
minimum visibility authorized prior to applying credit
for lights is 1/2 mile/2400 RVR. Paragraphs 330 and
331 do not apply.

¢. Point-in-Space Approaches. The minimum
visibility prior to applying credit for lights is 3/4 mile.
If the HAS exceeds 800 feet, the minimum no-lights
visibility shall be 1 mile. No credit for lights will be
authorized unless an approved visual lights guidance
system is provided. See also paragraph 344. Alternate
minimums are not authorized. Table 25 does not apply.

Chap 11
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EXAMPLE
MDA is 360’ MSL based on cbetacles in the approach area. A 1098’ MSL controliing obatacls ia 1 mile
(6076’) from the near edge of Section 1.

A 20:1 surface which clears the chetacle has a height of 794’ MSL at the near sdge of Sectiom 1.

6076 Divided by 20 Equals 304 1098 Minus 304 Equals 794.

To determine minknum altitude at which the missed appronch aircraft may start the turn add 250° obstacle
clearance and round up the sum to the next higher 20° increment.

794’ Plus 250’ Equals 1044’  rowmded up Equals 1060° MSL.

To climb 700’ from MDA 360° MSL ¢o the turning altitude (1060’ MSL) at the 20:1 climb gradient requires
14,000°. This is the minimum length of Section 1.
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Figure 106. COMBINATION MISSED APPROACH AREA. Paragraph 1122,
1128, VISIBILITY CREDIT. Where visibility credit as a standard for helicopter approach lighting systems is
for lighting facilities is allowed for fixed-wing established. The concepts stated in paragraph 342
operations, the same type credit shoukl be considered apply, except heliport markings may be substituted for
for helicopter operations. The approving authority will the runway marking requirements specified therein.
grant credit on an individual case basis, until such time
Chap 11 Page 103
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Table 25. EFFECT OF HAL HEIGHT ON VISIBILITY
MINIMUMS. Par 1127a

More than
HAL 250-600 ft.}] 601-800 ft. 800 ft.
Visibility
Minimum (Mi) 1/2 3/4 1
* *

1129. TAKEOFF MINIMUMS. Paragraph 370 does
not apply. Helicopter takeoff minimums will be in
accordance with the appropriate Federal Aviation
Regulations and Military Regulations.

Section 4. On-Heliport VOR (No FAF)

1130. GENERAL. Paragraph 400 does not apply.
These criteria apply to procedures based on a VOR
facility located within 2600 feet of the center of the
landing area in which no final approach fix is
established. These procedures must incorporate a
procedure turn.

1131. INITIAL AND INTERMEDIATE
SEGMENTS. These criteria are contained in section 2
of this ¢ er.

1132. FINAL APPROACH SEGMENT. Paragraph
413 does not apply, except as noted below. The final
approach begins where the procedure turn intessects the
final approach course inbound.

a. Alignment. Paragraph 1116a applies.

b. Area. The primary area is longitudinally
centered on the final approach course. The MINIMUM
length is 5 miles. This may be extended if an
operational requirement exists. The primary area is
2 miles wide at the facility and expands uniformly to
4 miles wide at 5 miles from the facility. A seconlary
area is on each side of the primary area. It is zero
miles wide at the facility and expands uniformly to
.67 mile on each side of the primary area at 5 miles
from the facility. See figure 107.

c¢. Obstacle Clearance. Paragraph 413c(1)
applies.
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Figure 107. FINAL APPROACH PRIMARY AND SECONDARY
AREA. On-Heliport VOR, No FAF, Par 1132b. See also

Figure 105.

d. Procedure Turn Altitude. The procedure turn
completion altitule shall be in accordance with
table 23.

e. Use of Stepdown Fix. Paragraph 413e applies,
except that 4 miles is changed to 2.5 miles.

S Minimum Descent Altitude. Criteria for
determining MDA are contained in section 3 of this
chapter and chapter 3.

Section 5. TACAN, VOR/DME, and
YOR with FAF

1133. FINAL APPROACH SEGMENT. Paragraph
513 does not apply, except as noted below.

a. Alignmens, Paragraphs 1116a and b apply.

b. Area. Paragraph 513b applies, except that
portion which refers to the minimum length of the final
approach segment. The minimum length of the final
approach segment is shown in table 26.

Table 26. MINIMUM LENGTH OF FINAL APPROACH

SEGMENT (MILES)
Magnitude of Turn Over the Facility
30° 60° 9%0°
1.0 20 3.0

NOTE: This table may be interpolated.
Chap 11
Par 1128
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¢. Obstacle Clearance. Paragraph 513.c.(1)
applies.

1134, RESERVED

1135. MISSED APPROACH POINT. The identi-
fication of the MAP in Paragraph 514 is changed as
follows: The missed approach point is a point on the
final approach course which is not farther than 2600
feet from the center of the landing area. See Figure
108. For point in space approaches the MAP is on
the final approach course at the end of the final
approach area.

1136. ARC FINAL APPROACH SEGMENT
RADIUS. Paragraph 523.b. does not apply. The
final approach arc shall be a continuation of the
intermediate arc. It shall be specified in nautical
miles and tenths thereof. The minimum arc radius
on final approach is 4 miles.

1137. ARC FINAL APPROACH SEGMENT
ALIGNMENT. Paragraph 523.b.(1) does not ap-
ply. The final approach arc should be aligned so as
to pass through the landing area. Where an opera-
tional advantage can be achieved, a final approach
course which does not pass through the landing area
may be established provided the arc lies within 2600
ft. of the landing area at the MAP.

1138. RESERVED.

MAP

FAF

MAP

MISSED APPROACH POINT OPTIONS

Figure 108. MISSED APPROACH POINTS. Off-Heliport
VOR with FAF. Par. 1135.

Section 6. ON-HELIPORT NDB, No FAF

1139, GENERAL, Paragraph 600 does not apply.
These criteria apply to procedures based on an NDB
facility located within 2600 feet of the center of the

Chap 11
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landing area in which no final approach fix is estab-
lished. These procedures must incorporate a proce-
dure turn.

1140. FINAL APPROACH SEGMENT, Para-
graph 613 does not apply except as noted below. The
final approach begins where the procedure turn
intersects the final approach course, inbound.

a. Alignment. Paragraph 1116.a. applies.

b. Area. The primary area is longitudinally
centered on the final approach course. The MINI-
MUM length is 5 miles. This may be extended if an
operational requirement exists. The primary area is
2.5 miles wide at the facility, and expands uniformly
to 4.25 miles wide at 5 miles from the facility. A
secondary area is on each side of the primary area. It
is zero miles wide at the facility, and expands uni-
formly to .67 miles wide on each side of the primary
area at 5 miles from the facility. Figure 109 illus-
trates the primary and secondary areas.
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Figure 109. FINAL APPROACH PRIMARY AND SECOND-
ARY AREAS. On-Heliport NDB. No FAF, Paragraph 1140,

¢. Obstacle Clearance. Paragraph 613.c.(1)
applies.

d. Procedure Turn Altitude (Descent
Gradient). The procedure turn completion altitude
shall be in accordance with Table 23.

e. Use of Stepdown Fix. Paragraph 613.e.
applies except that 4 miles is changed to 2.5 miles,

£ Minimum Descent Altitude. Criteria for
determining the MDA are contained in Section 3 of
this chapter and Chapter 3.

Par 1133
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Section 7. NDB Procedures
with FAF

1141. GENERAL. These criteria apply to proce-
dures based on an NDB facility which incorporates
a final approach fix.

1142. FINAL APPROACH SEGMENT. Para-
graph 713 does not apply except as noted below:

a. Alignment. Paragraphs 1116.a. and b.
apply.

b. Area. Paragraph 713.b. applies except that
portion which refers to the minimum length of the
final approach segment. The minimum length is
specified in Table 26.

¢. Obstacle Clearance. Paragraph 713.c.(1)
applies.

1143, MISSED APPROACH POINT. The identi-
fication of the MAP in Paragraph 714 is changed as
follows: The missed approach point is a point on the
final approach course which is not farther than 2600
feet from the center of the landing area. See Figure
108. For point in space approaches, the MAP is on
the final approach course at the end of the final
approach area.

Section 8. RESERVED.

1144. - 1149. RESERVED,

Section 9. ILS Procedures

1150. GENERAL, Chapter 9 is changed as noted in
this section. These criteria apply to the present
design of instrument landing systems (on airport)
only.

1151. INTERMEDIATE APPROACH SEG-
MENT. Paragraph 922 applies with the exception
that Table 27 specifies the minimum length of the
intermediate segment based on the angle of intersec-
tion of the initial approach course with the localizer
course.

1152. FINAL APPROACH SEGMENT. Para-
graph 930 applies except that glide slope intercep-

Par 1141
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tion need not occur prior to the FAF normally used
for fixed wing operations.

a. The optimum length of the final approach
course is 3.0 miles. The minimum length is 2.0 miles.
A distance in excess of 4.0 miles should not be used
unless a special operational requirement exists.

b. Final Approach Termination. The final ap-
proach shall terminate at a landing point (runway)
or at a hover point between the Decision Height and
the GPI. Where required, visual hover/taxi routes
will be provided to the terminal area.

1153. MISSED APPROACH AREA, Normally
existing missed approach criteria will be utilized for
helicopter operations. However, if an operational
advantage can be gained, the areas described in
Paragraphs 1168 through 1171 may be substituted.

1154, MICROWAVE ILS., Additional criteria will
be developed to exploit the capabilities of the micro-
wave ILS which is now under development. It is
expected that this new equipment will provide glide
slope angles in the range from 3 to 12 degrees and
the flexibility to satisfy special aircraft and ground
siting requirements.

1155. LOCALIZER AND LDA. Section 5 of
Chapter 9 is changed as noted in this paragraph.

a. Alignment. Paragraph 952 applies except
that LDA alignment shall be as specified in para-
graphs 1116.a. and b.

b. Area. Paragraph 953 applies except that
portion which refers to the minimum length of the
final approach segment. The minimum length of the
final approach segment is shown in Table 26.

¢. Missed Approach Point. The identification
of the MAP in Paragraph 957 is changed as fol-
lows: The missed approach point is a point on the
final approach course which is not farther than 2600
feet from the landing area. See Figure 108. For
point-in-space approaches, the MAP is on the final
approach course at the end of the final approach
area,

Chap 11
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Section 10. Precision Approach
Radar (PAR)

1156, INTERMEDIATE APPROACH SEG-
MENT. Paragraph 1014 applies with the exception
that Table 27 specifies the minimum length of the
intermediate segment based on the angle of intersec-
tion of the initial approach course with the interme-
diate course.

Table 27. INTERMEDIATE SEGMENT ANGLE OF
INTERCEPT VS. SEGMENT LENGTH. Paragraph 1156.

Angle (Degrees) Minimum Length (Miles)
30 1
60
90

NOTE: This table may be interpolated.

1157. RESERVED.

1158. FINAL APPROACH SEGMENT, The
provisions of Paragraph 1020.b.(1) and (2) do not
apply. The minimum distance from the glide slope
intercept point to the GPI is 2 miles.

1159. FINAL APPROACH ALIGNMENT. Para-
graph 1020.a. applies with the exception that a final
approach course shall be aligned to a landing area.
Where required, visual hover/taxi routes shall be
established leading to terminal areas.

1160, FINAL APPROACH AREA,

a. Length. The final approach area is 25,000
feet long, measured outward along the final ap-
proach course from the GPI. Where operationally
required for other procedural considerations or for
existing obstacles, the length may be increased or
decreased symmetrically, except when glide slope
usability would be impaired or restricted. See Figure
110.

b. Width. The final approach area is centered
on the final approach course. The area has a total
width of 500 feet at the GPI and expands uniformly
to a total width of 8000 ft. at a point 25,000 ft.

Chap 11
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outward from the GPl. The widths are further
uniformly expanded or reduced where a different
length is required as in Paragraph 1160.a. above. See
Figure 110. The width either side of the centerline at
a given distance “D” from the point of beginning
can be found by using the formula 250 + .15D =
1/2 width,

1161. RESERVED.,

1162, FINAL APPROACH OBSTACLE
CLEARANCE SURFACE, Paragraph 1021 does
not apply. The final approach obstacle clearance
surface is divided into two sections.

a. Section 1. This section originates at the
GPI and extends for a distance of 775 feet in the
direction of the FAF. It is a level plane, the elevation
of which is equal to the elevation of the GPI.

b. Section 2. This section originates 775 feet
outward from the GPI. It connects with Section 1 at
the elevation of the GPI. The gradient of this section
varies with the glide path angle used.

(1) To identify the glide slope angle and
associated final approach surface gradient to clear
obstacles in Section 2:

(a) Determine the distance “D” from
the GPI to the controlling obstacle and the height of
the controlling obstacle above the GPI.
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Figure 110. PAR FINAL APPROACH AREA.
Par 1159 and 1160

Par 1156
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Table 28. FINAL APPROACH GLIDE SLOPE — SURFACE SLOPE ANGLES.

Par. 1162.b.
Glide Slope Less
Angle (Degrees) Than 3 4|1 s| 6] 7}8]12
Section 2 obstacle * 1.65 }2.51| 3.37]4.23{ 5.09 | 5.95 | 9.39

clearance surface
gradient (degrees)

NOTE: This table may be interpolated.
* See Par 1165.a.

(b) Enter these values in the formula:

TAN. ANGLE = Obstacle height
D-775

(c) Convert the tangent angle. This is
the angle of the Section 2 approach surface gradient
measured at the height of the GPI.

(d) The minimum glide slope angle re-
quired is found in Table 28.

1163. TRANSITIONAL SURFACES. Paragraph
1022 does not apply. Transitional surfaces for PAR
are inclined planes with a slope of 4:1 which extend
outward and upward from the edges of the final
approach surfaces. They start at the height of the
applicable final approach surface, and are perpen-
dicular to the final approach course. They extend
laterally 600 feet at the GPI and expand uniformly
to a width of 1500 feet at 25,000 feet from the GPI.

1164, OBSTACLE CLEARANCE. Paragraph
1024 does not apply. No obstacle should penetrate
the applicable final approach surfaces specified in
Paragraph 1162 or the transitional surfaces specified
in Paragraph 1163. Obstacle clearance requirements
greater than 500 feet need not be applied unless
required in the interest of safety due to precipitous
terrain or radar system peculiarities.

NOTE: The terrain in Section | may risc at a
gradient of 75:1 without adverse effect on minimums
provided the surface is free of obstacles.

1165. GLIDE SLOPE. Required obstacle clear-
ance is specified in Paragraph 1164. In addition,
consideration shall be given to the following in the
selection of the glide slope angle:

Par 1162

a. Ifangles less than 3 degrees are established,
the obstacle clearance requirements shall be arrived
at in accordance with Paragraphs 1024 and 1025.

b. Angles greater than 6 degrees shall not be
established without authorization of the approving
authority. The angle selected should be no greater
than that required to provide obstacle clearance.

c. Angles selected should be increased to the
next higher tenth of a degree, e.g., 4.71 degrees
becomes 4.8; 4.69 degrees becomes 4.7.

1166. RELOCATION OF THE GLIDE SLOPE,
Paragraph 1027 does not apply. The GPI shall
normally be located at the arrival edge of the landing
area. If obstacle clearance requirements cannot be
satisfied, or if other operational advantages will
result, the GPI may be moved into the landing area
provided sufficient landing area is available forward
of the displaced or relocated GPI.

1167. ADJUSTMENT OF DH. An adjustment is
required whenever the angle to be used exceeds 3.8
degrees. See Table 29. This adjustment is necessary
to provide ample deceleration distance between the
DH point and the landing area.

1168. MISSED APPROACH OBSTACLE
CLEARANCE. No obstacle may penetrate a 20:1
missed approach surface which overlies the missed

Table 29. MINIMUM DH — GS ANGLE RELATIONSHIP.

Par. 1167.
GS Angle (degrees) | up to 3.80 | 3.81t05.70 | Over5.70
Minimum DH (feet) 100 150 200

Chap 11
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approach areas illustrated in Figures 113, 114 and
115. The missed approach surface originates at the
GPI. However, to gain relief from ex/sting obstacles
in the missed approach area the point at which the
surface originates may be relocated as far backward
from the GPI as a point on the final approach course
which is directly below the MAP. In such cases the
surface originates at a height below the DH as
specified in Table 30. See Figure 112.

NOTE: When penetration of the 20:1 surface orig-
inating at the GPI occurs, an upward adjustment to
the DH equal to the maximum penetration of the
surface should be considered.

1169. STRAIGHT MISSED APPROACH
AREA. The straight missed approach (maximum of
1S degree turn from final approach course) area
starts at the MAP and extends to 7.5 miles.

a. Primary Area. This area is divided into
three sections.

(1) Section 1A is a continuation of the
final approach area. It starts at the MAP and ends at
the GPI. It has the same width as the final approach
area at the MAP.

(2) Section 1B is centered on the missed
approach course. It begins at the GPI and extends to a
point 1 mile from the MAP outward along the missed

)
L*‘“":ﬂ

Figure 111. FINAL APPROACH AREA SURFACE AND
OBSTACLE CLEARANCE. Paragraphs 1162 and 1164,
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Table 30. BEGINNING POINT OF MISSED APPROACH
SURFACE. Par. 1168.

GS Angle (Degrees) 3 6 9
Dist, below DH point (feet) | 100 150 200

NOTE: This table may be interpolated.

cPl

MAP o 178 —d
GPI

MISSED APPROACH SURFACE AT MAP
“OBSTACLES IN CROSSHATCHED AREA NOT CONSIDERED.

Figure 112, MISSED APPROACH SURFACT
OPTIONS (Par 1168)

approach course. It has a beginning width the same as
the final approach area at the MAP and expands
uniformly to 4000 feet at 1 mile from the MAP.

(3) Section 2 is centered on the continua-
tion of the Section 1B course. It begins 1 mile from
the MAP and ends 7.5 miles from the MAP. It hasa
beginning width of 4000 feet, expanding uniformly
to a width equal to that of an initial approach area at
7.5 miles from the MAP.

b. Secondary Area. The secondary area begins
at the MAP, where it has the same width as the final
approach secondary area. In Section 1A the width
remains constant from the MAP to the GPI, after
which it increases uniformly to the appropriate
airway width at 7.5 miles from the MAP. See Figure
113.

Par 1168
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Figure 113. STRAIGHT MISSED APPROACH.

1170. TURNING MISSED APPROACH AREA.
Where turns of more than 15 degrees are required in
a missed approach procedure, they shall commence
at an altitude which is at least 400 feet above the
elevation of the landing area. Such turns are as-
sumed to commence at the point where Section 2
begins. The turning flight track radius shall be 4000
feet (.66 miles).

a. Primary Area. The outer boundary of the
Section 2 primary area shall be drawn with a 1.3
mile radius. The inner boundary shall commence at
the beginning of Section 1B. The outer and inner
boundary shall flare to the width of an initial ap-
proach area 7.5 miles from the MAP.

b. Secondary Area. Secondary areas for re-

duction of obstacle clearance are identified with
Section 2. The secondary areas begin after comple-

Par 1170

tion of the turn. They are zero miles wide at the
point of beginning and increase uniformly to the
appropriate airway width at the end of Section 2.
Positive course guidance is required to reduce obsta-
cle clearance in the secondary area. See Figure 114.

1171. COMBINATION STRAIGHT AND
TURNING MISSED APPROACH AREA, If a
straight climb to an altitude greater than 400 feet is
necessary prior to commencing a missed approach
turn, a combination straight and turning missed
approach area must be constructed. The straight
portion of this missed approach area is divided into
Sections 1 and 2A. The portion in which the turn is
made is Section 2B.

a. Straight Portion. Sections 1 and 2A corre-

spond respectively to Sections 1 and 2 of the normal
straight missed approach area and are constructed

Chap 11
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Figure 114. TURNING MISSED APPROACH AREA.
Par 1170.

as specified in Paragraph 1169 except that Section
2A has no secondary areas. Obstac]e clearance is
provided as specified in Paragraph 1119. The length
of Section 2A is determined as shown in Figure 115,
and relates to the need to climb to a specified
altitude prior to commencing the turn. The line
A’-B’ marks the end of Section 2A. Point C’ is 5300
feet from the end of Section 2A.

b. Turning Portion. Section 2B is constructed
as specified in Paragraph 1169 except that it begins
at the end of Section 2A instead of the end of Section
1. To determine the height which must be attained
before commencing the missed approach turn, first
identify the controlling obstacle on the side of Sec-
tion 2A to which the turn is to be made. Then
measure the distance from this obstacle to the near-
est edge of the Section 2A area, Using this distance
as illustrated in Figure 115, determine the height of

Chap 11

the 20:1 slope at the edge of Section 2A. This height
plus 250 feet (rounded off to the next higher 20 foot
increment) is the height at which the turn should be
started. Obstacle clearance requirements in Section
2B are the same as those specified in Paragraph 1121
except that Section 2B is expanded to start at Point
C if no fix exists at the end of Section 2A or if no
course guidance is provided in Section 2 (see Figure
115).

NOTE: The missed approach areas expand uni-
formly to the appropriate airway width.

Section 11, Airport Surveillance
Radar (ASR)

1172, INITIAL APPROACH SEGMENT. Para-

graph 1041.a.(1) applies except that 90 degrees is
changed to 120 degrees.

Par 1171
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SECA EXAMPLE:
J A 1045’ controlling obstacle is
. 6100’ from the neor edge of

Sec. 2A.

A 20:1 surface which clears the
obstacle has a height of 760°
MSL at the near edge of Section

7A.
6100 ~-20" =305’
E 1065 —305=760"
\ To determine minimum altitude
\ E at which the missed approach
\ » aircraft may start the turn add
R = 4,000 Flight Path < 250" obstacle clearance and
’B‘ 7.5 Mi. From Map -3 round up the sum to the next
E higher 20’ increment.
760’ -+250" =1010
Rounded up=1020’
To climb 820" from DH 200' to
. the turning altitude [1020" MSL)
2 at the 20:1 climb gradient re-
T quires 16,400°. Sec. 1 is 6074’
= = long; therefore Section 2A is re-
- - A . ’
= % & .# quired to be 10,324’ long.
L e ®
258 S SEC.
/ Q This becomes the boundary if no fix N R AREA
Q exists of the end of Sec. 2A or if N0 ey WIDTH

course guidance is provided

Sec. 28B.

in \_L

Figure 115. COMBINATION STRAIGHT AND TURNING MISSED APPROACH. Paragraph 1171.

1173. INTERMEDIATE APPROACH SEG-
MENT. Paragraph 1042.b. applies with the excep-
tion that the maximum angle of intercept is changed
to 120 degrees and Table 24 is used to determine the
required minimum length of the intermediate
segment.

1174. FINAL APPROACH SEGMENT. Para-
graph 1044 applies except for subparagraphs a., c.(2)
andd.

a. Alignment. Paragraphs 1116.a. and b.
apply.

Par 1173

1175. MISSED APPROACH POINT, The identi-
fication of the MAP in Paragraph 1048 is changed as
follows. The missed approach point is a point on the
final approach course which is not farther than 2600
feet from the center of the landing area. See Figure
108. For point in space approaches the MAP is on
the final approach course at the end of the final
approach area.

1176.-1199. RESERVED.

Chap 11
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CHAPTER 12. DEPARTURE PROCEDURES

1200. GENERAL. These criteria specify the obsta-
cle clearance requirements to be applied to diverse
departures, departure routes, and standard instrument
departures (SIDs). Obstacle identification surfaces
(OIS) of 40:1 are used. A climb gradient of 200 feet
per NM will provide at least 48 feet per NM of
clearance above objects which do not penetrate the
OIS. Objects which penetrate the OIS are obstacles
and shall be considered in the departure procedure by
specifying a flight path which will safely avoid the
obstacle(s) or by specifying a climb gradient greater
than 200 feet per NM that will provide 48 feet of
required obstacle clearance (ROC) for each NM of the
flight path. Takeoff ceiling and visibility minimums
shall be established for those departures specifying a
climb gradient.

1201. APPLICATION. Diverse departure criteria
(paragraph 1202) shall be applied to all runways
authorized by the approving authority for instrument
departures. Application of diverse departure criteria
may result in the need to develop specific departure
routes to avoid obstacles (paragraph 1203).

1202. DIVERSE DEPARTURES. At many air-
ports, a prescribed departure route is not required for
ATC purposes nor as the only suitable route to avoid
obstacles. In spite of this, there may be obstacles in the
vicinity of the airport that should be considered in
determining that restrictions to departures are to be
prescribed in a given sector(s). The areas and surfaces
described herein are to be used to identify such obsta-
cles. Sectors shall be described by bearings and dis-
tance from the airport reference point which diverge at
least 15° either side of the controlling obstacle. Depar-
ture restrictions shall be published as described in
paragraph 1207a.

a. Zone 1.

(1) Area. The area begins at the departure
end of the runway (DER) and has a beginning width
of 1000 feet (- 500 feet from centerline). The area
splays 15° on each side of the extended runway
centerline for a distance of 2 NM from the DER. See
Figure 116A.

Chap 12

(2) Obstacle Identification Surface. A
40:1 OIS overlies Zone 1. It begins no higher than 35
feet above the elevation of the DER and rises in the
direction of departure.

b. Zone 2.

(1) Area. Zone 2 extends radially from a
point on the runway centerline located 2000 feet from
the start end of the runway. It is centered on the
extended takeoff surface centerline and excludes Zone
1. It extends the distance necessary for the 40:1 OIS to
reach the minimum altitude authorized for en route
operations. See Figure 116B.

2. Obstacle Identification Surface. A
40:1 OIS overlies Zone 2 and has a beginning height
equal to the height of the OIS at the end of Zone 1.
Distance measurements to an obstacle shall be made

Figure 116B. ZONE 2 DIVERSE DEPARTURE.

Par 1200
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Figure 116C. ZONE 3 DIVERSE DEPARTURE.

from the runway edge or edge of Zone 1, whichever is
the shorter distance.

c. Zone 3.

(1) Area. Zone 3 covers the area in the
direction opposite to the takeoff, beginning 2000 feet
from the start end of the runway. It provides clearance
for 180° turn departures and extends the distance
necessary for the 40:1 OIS to reach the minimum
altitude authorized for en route operations. See Figure
116C.

(2) Obstacle Identification Surface. A
40:1 OIS overlies Zone 3 and begins 400 feet above
airport elevation along the runway edge and rises
therefrom.

1203. DEPARTURE ROUTES. There are three
basic types of departure routes: straight, turning, and

15*
SMAY

DEPARTURE ENO OF
TAKEQFF SURFACE

SOOFT WIDE

RUNWAY

Figure 116D. STRAIGHT DEPARTURE AREA WITHOUT
COURSE GUIDANCE.

Par 1202
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combination straight and turning. Departure routes
shall be based on positive course guidance acquired
within 10 NM from the DER on straight departures
and within 5 NM after completion of turns on
departures requiring tumns. Surveillance radar, when
available, may be used to provide positive course
guidance.

Figure 116E. STRAIGHT DEPARTURE WITH COURSE
GUIDANCE FROM ON AIRFIELD FACILITY.

Chap 12
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Figure 116F. STRAIGHT DEPARTURE WITH COURSE GUIDANCE FROM ON AIRFIELD FACILITY.
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a. Straight Departures. A straight departure is
one in which the initial departure course is within 15°

of the alignment of the takeoff surface. Additionally, ‘4

the departure course must intersect the runway center- \
line extended within 2 NM from the DER or the

departure course must lie within 500 feet laterally of \
the runway centerline at the DER. See Figures 116D,

116E, 116F, 116G, and 116H. When the initial depar- \ I
ture course is to a facility, a maneuvering segment is \

provided under the provisions of paragraph
1203a(1)(b).

(1) Area. The area begins at the departure \ ‘
end of the runway. It is based on the departure course {
8\ gl
4
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Figure 116G. STRAIGHT DEPARTURE WITH OFFSET Figure 116H. DEPARTURE AREA WHEN LOCALIZER IS
DEPARTURE COURSE. USED FOR COURSE GUIDANCE.
Par 1203
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and has a minimum beginning width of 1000 feet
(% 500 feet from centerline). The edge of the area
shall be no less than 500 feet from the centerline of the
runway and the departure course. For example, if the
departure course lies 500 feet from the centerline,
the beginning width of the area shall be no less than
1500 feet. See Figure 116G, The area splays 15° on
each side of the departure course and/or runway
centerline extended (whichever protects the greater
area) to the point where the boundaries intercept the
area associated with the navaid providing course guid-
ance.

(a) When course guidance is provided
by a localizer, the area specified in paragraph
1202a(1) shall be used for the first 2 NM of the
departure. This area shall be joined to the localizer
final approach area stated in paragraph 9300b by lines
drawn from the extremities of the area at 2 NM from
the departure threshold to the width of the localizer
area at 10 NM. See Figure 116H. (At certain airports,
localizers, although installed, may not be available for
use as a departure navaid,)

(b) The area associated with the navaid
(other than a localizer) providing course guidance
shall have the following dimensions. It shall be 3 NM
(1 1/2 NM) wide at the facility, it shall have a
maximum length of 10 NM and shall splay to a width
of S NM! (£ 2 1/2 NM) at 10 NM from the facility. If
additional distance is required, the area may be joined
from its extremities to the primary en route area using
4.5°2 of splay until primary en route width is reached.

NOTE 1: 6 NM (=3 NM) for NDB
NOTE 2: 5° for NDB
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(i) If a turn of 15° or less is required
over the facility, the inbound and outbound areas outer
boundaries shall be joined by an arc of 1 1/2 NM
radius.

(ii) If a turn of more than 15° but
less than 30° is required over the facility, the turning
departure area outer boundary radius (Table 31) shall
be applied to join the two areas. The outbound area
outer boundary shall be applied to join the two areas.
The outbound area outer boundary shall be con-
structed by a line tangent to the arc and drawn to the
edge of the outbound area at 10 NM from the facility.
See Figure 1161.

(iii) If a turn of 30° or more is
required over the facility, the area shall be extended a
distance of 1 NM beyond the facility aligned with the
inbound track at a width of 3 NM (%1 1/2 NM) and
the turning departure area outer boundary radius (Ta-
ble 31) shall be applied to join the extension to the area
associated with the outbound track. The outbound
area outer boundary shall be constructed by a line
tangent to the arc and drawn to the edge of the
outbound area at 10 NM from the facility. See Figure
116J.

(2) Obstacle Identification Surface. A
40:1 OIS overlies the straight departure area and rises
in the direction of departure. The OIS begins at the
DER at an elevation no higher than 35 feet above the
elevation of the DER.

b. Turning Departures. If the initial departure
course does not meet the criteria specified in para-
graph 1203a, a turning departure shall be constructed.

Table 31. Departure Turn Radii

FLIGHT TRACK RADIUS OUTER BOUNDARY RADIUS
TURN ALTITUDE NM (R1) NM (R)
CATsA&B OTHERS CATsA & B OTHERS*

S.L. to1000° MSL 1.0 2.5 2.0 5.5
1001’ to 3500° MSL 12 27 24 59
3501' to 6000° MSL 13 29 2.6 6.3
6001 to 8500’ MSL 14 31 28 6.7
Above 8500° MSL 1.6 3.4 3.2 7.3

*These turn radii will dccommodate speeds up to 350 KIAS with 30° angle of bank. Outer boundary radius may be reduced 1 /2
NM for operational advantage. Procedure must be annotated with airspeed restriction of 250 KIAS.

Chap 12

Par 1203



Page 118

SNM

Figuze 1161. TURN OF MORE THAN 15° BUT LESS
THAN 30° OVER FACILITY.

A turning departure is one in which the aircraft climbs
straight ahead on the heading of the takeoff surface
until reaching 400 feet above the airport elevation
(within 2 NM) and then immediately begins a turn to
intercept a departure course. Positive course guidance
is required within 5 NM after completion of the turn.
See Figure 116K.

(1) Area. The turning departure area is di-
vided into Sections 1 and 2.

Par 1203
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(a) Section 1 is identical to the 15°
splay area specified in paragraph 1203a(1). It termi-
nates 2 NM from the beginning of the 15° splay area.

(b) Section 2 starts at the end of Section
1. The flight track and outer boundary radii shall be
determined from Table 31. The outer boundary line
shall splay 15° from the departure course beginning at
the point abeam the point where the turn is completed.
The inner boundary line shall begin at the runway edge
2000 feet from the start end of the takeoff surface on
the side in the direction of the turn (Point D).

It terminates at the same distance abeam the departure
course as the outer boundary does at the end of the
departure. The splay of Section 2 terminates when the
width reaches that of the primary en route structure.
Thereafter, en route criteria apply.

(2) Obstacle Identification Surface.

(a) Section 1. A 40:1 OIS overlies Sec-
tion 1 and is identical to the 40:1 specified in para-
graph 1203a(2).

(b) Section 2. The dividing lines be-
tween Sections 1 and 2 are identified as ‘‘AB, BC,
CD."’ A 40:1 OIS overlies Section 2 and has an initial
height equal to the terminating height of Section 1 at
any point along the dividing line and rises in the
direction of the departure course. The height of the
OIS at any point in Section 2 is determined by measur-
ing the straight line distance from this point to the
nearest point on the ‘“‘AB, BC, CD"’ dividing line.

¢. Combination Straight and Turning Depar-
ture. If astraight climb to a height which is more than
400 feet above the elevation of the DER is necessary
prior to beginning the departure turn, a combination
straight and turning departure area must be applied.
Whenever possible, the point at which the turn com-
mences shall be identified by a fix or by the intersec-
tion of the initial dead reckoning departure course with
a radial or. bearing which provides positive course
guidance. When a fix, radial or bearing is not availa-
ble, the turn may be specified to commence at an
altitude based on a climb gradient of 200 feet per NM.
For example, a turn 1000 feet above DER elevation
shall be assumed to commence 5 NM from the end of

Chap 12
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Figure 116]J. TURN OF 30° OR MORE OVER FACILITY.
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SECTION 2

Figure 116K. TURNING DEPARTURE.

runway. Positive course guidance is required within 5
NM after completion of the turn.

(1) Area. The combination straight and
turning departure is divided into Sections 1 and 2. See
Figure 116L.

(a) Section 1 is identical to the straight
departure area except that it extends to the point at
which the turn begins.

Par 1203

(b) Section 2 starts at the end of Section
1. The flight track and outer boundary radii shall be
determined from Table 31. The outer boundary radius
shall be drawn beginning a distance past the plotted
position of the turning point equal to the fix error,
along track accuracy, or abeam plotted position;
whichever is further from the end of the departure
runway. The inner boundary line shall begin at the
edge of the 15° splay area at a distance prior to the
plotted position of the turning point equal to the fix

Chap 12
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Figure 116L. COMBINATION STRAIGHT AND TURNING DEPARTURE.

error or along track accuracy plot plus 1 NM. Where
the turn is specified to commence at an altitude, the
outer boundary radius begins at the end of Section 1,
and the inner boundary line begins at the edge ofthe
15° splay area abeam the DER. The outer boundary
line shall splay 15 degrees from the departure course
beginning at the point abeam the point where the turn
is completed. The inner boundary line is drawn from
the point of beginning to a point which is the same
distance abeam the departure course as the outer
boundary is at the end of the departure.

(c) Where a turn is required to intercept
a radial/bearing to proceed to or from a facility,
alternate area construction is necessary. See Figure
116M. The appropriate flight track radius will join the
radial/bearing and the runway centerline extended.
The arc will be drawn from a point on the bisector of
the angle between the runway centerline extended and
the plotted position of the radial/bearing. Section 1
ends at the point of tangency of the extended center-

Chap 12

line and the arc. The inner boundary begins at the near
edge of Section 1 at a point 1 NM prior to the end of
that section. The outer boundary begins at the intersec-
tion of the extended 15° splay line of Section 1 and the
plotted position of the radial/bearing. The splay of
Section 2 terminates when the width reaches that of
the primary en route structure. Thereafter, en route
width criteria apply.

(2) Obstacle Identification Surface.

(a) Section 1. A 40:1 OIS overlies the
straight departure area. It begins no higher than 35 feet
above the elevation of the DER and rises in the
direction of departure.

(b) Section 2. The dividing lines be-
tween Sections 1 and 2 are identified as **AB, BC.”" A
40:1 OIS overlies Section 2. It has the same height as
the Section 1 OIS at the dividing line AB and rises in
the direction of the departure course.

Par 1203
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Figure 116M. COMBINATION STRAIGHT AND TURNING DEPARTURE (TO INTERCEPT RADIAL OR BEARING).

1204. EARLY TURNS. Some obstacles, because
of location and height (causing excessively high climb
gradients), may require a turn as soon as practicable
after takeoff (less than 400 feet above airport eleva-
tion). Where this condition exists, Zones 1, 2, and 3 of
paragraph 1202 (see Figures 116A, 116B, and 116C)
shall be used with the following exceptions. The Zone
2 OIS begins at an elevation 50 feet above the eleva-
tion of the airport and the Zone 3 OIS (if utilized)
begins 200 feet above the elevation of the airport.
Measurements in Zones 2 and 3 shall be made to the
obstacle from the runway edge. Eatly turns, when
developed, shall be subject to the conditions of para-
graph 1207c.

1205. CLIMB GRADIENTS. Climb gradients
shall include 48 feet per NM required obstacle clear-
ance. When precipitous terrain is a factor, considera-
tion shall be given to increasing the obstacle clearance
(see paragraph 323a). Gradients shall be specified to

Par 1204

an altitude or fix at which a gradient of more than 200
feet per NM is no longer required.

a. Diverse Departures. In cases where depar-
ture routes are not required to avoid obstacles, but
obstacles exist in a sector(s) such as a mountain range,
the required gradient shall be computed from the
origin of the Zone 2 or 3 OIS (as applicable) direct to
the obstacle. The altitude to which the climb gradient
must be maintained is based on the obstacle plus ROC
requiring the highest altitude in that sector.

b. Departure Routes. Climb gradients shall be
computed from the elevation of the OIS at the DER
along the shortest possible flight path within the
obstacle clearance area to the obstacle.

c. Early Turns. When an early turn is required
toward an obstacle in either Zone 2 or 3, the gradient

Chap 12
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Figure 116N. DISTANCE FROM DER (NM) & RUNWAY REDUCTION (1000’S OF FEET).

will be computed from the origin of the Zone 2 or 3
OIS (as applicable) direct to the obstacle.

d. Climb gradients to 200 feet above DER or
less shall not be specified. These gradients would
normally be caused by low, close-in obstacles. The
provisions of paragraph 1205e should be applied
and/or a note published stating that the obstacle(s)
exist and should be considered by the pilot.

e. When a climb gradient in excess of 400 feet
per NM would be required, a reduction in that gradient
for aircraft which use less than the full length of the
runway shall be provided. A chart is available to
reduce the computed gradient. See Figure 116N.

f- When a climb gradient is specified, it shall
be parenthetically stated in climb rate expressed in feet
per minute for average ground speeds of 150K, 200K,
and additionally at elevations above 5,000 feet MSL at
250K. Example: climb gradient is 300 feet per NM to
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3,000 feet MSL (750 feet per minute at 150K, 1,000
feet per minute at 200K).

1206. END OF DEPARTURE. The departure area
terminates at a point where the 40:1 OIS, measured
along the flight track, reaches the minimum altitude
authorized for en route operations or radar vectoring,
whichever is applicable.

1207. PUBLISHED INFORMATION. The min-
imum information to be published for departure pro-
cedures is specified as follows:

a. Diverse Departures. Departure restrictions
shall be expressed as sectors to be avoided or sectors in
which climb gradients and/or minimum altitudes are
specified to enable an aircraft to safely overfly an
obstacle. When more than one sector is involved, the
climb gradient selected shall be the highest in any
sector that may be expected to be overflown. The

Par 1205
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altitude to which the gradient is specified must permit
the aircraft to continue at 200 feet per NM minimum
through that sector, a succeeding sector, or to an en
route altitude. A fix may also be designated to mark
the point at which a climb gradient in excess of 200
feet per NM is no longer required.

b. Departure Routes. A departure route must
specify all courses, points, fixes, and altitudes re-
quired in the procedure. When obstacles must be
overflown, minimum crossing altitudes and climb
gradient information shall be provided for all depar-
tures requiring a climb gradient greater than 200 feet
per NM. The altitude or fix at which a climb gradient
in excess of 200 feet per NM is no longer required
shall also be specifigd.

¢. Early Turns. The early turn shall be ex-
pressed as a turn to a heading or to intercept a course as
soon as practicable. When obstacles exist in Zone 1, a
minimum ceiling value of 400 feet and a visibility
value of at least one mile shall be published. In the
event an early turn must be made toward an obstacle
within 6 NM of the departure runway, and if no
positive course guidance is available, a suitable climb
gradient shall be published.

Par 1207
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d. The resultant takeoff distance limitation
when the provisions of paragraph 1205e are applied.

e. Ceiling and visibility minimums imposed in
accordance with paragraph 1208.

f. When departures are limited to Categories A
and B aircraft, the procedure shall be clearly anno-
tated.

1208. REQUIRED CEILING AND VISIBILITY
MINIMUMS. Procedures requiring a climb gradient
in excess of 200 feet per NM shall also specify a
ceiling and visibility to be used as an alternative for
aircraft incapable of achieving the gradient. The ceil-
ing value shall be the 100-foot increment above the
controlling obstacle or above the altitude required
over a specified point from which a 40:1 gradient will
clear the obstacle. Ceilings of 200 feet or less shall not
be specified. The visibility value shall be at least one
mile.

1209.-1299. RESERVED.
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CHAPTER 14. SIMPLIFIED DIRECTIONAL FACILITIES (SDF) PROCEDURES

1400. GENERAL. This chapter applies to
approach procedures based on Simplified
Directional Facilites (SDF). “SDF” is a
directional aid facility providing only lateral
guidance (front or back course) for approach from
a final approach fix.

1401.-1408. RESERVED.

1410, FEEDER ROUTES. Criteria for feeder
routes are contained in paragraph 220.

1411, INITIAL APPROACH SEGMENT.
Criteria for the initial approach segment are
contained in Chapter 2, Section 3 (see also
Figures 44 and 45).

1412. INTERMEDIATE APPROACH SEGMENT.
Criteria for the intermediate approach segment
are contained in Chapter 2, Section 4. See Figures
44 and 45.

1413. FINAL APPROACH SEGMENT. The
final approach shall be made only “TOWARD"
the facility, because of system characteristics. The
final approach segment begins at the final
approach fix and ends at the missed approach

point.

a. Alignment. The alignment of the final
approach course with the runway centerline
determines whether a straight-in or circling~only
approach may be established.

(1) Straight-in, The angle of conver-
gence of the final approach course and the
extended runway centerline shall not exceed 30°.
The final approach course should be aligned to
intersect the extended runway centerline 3,000
feet outward from the runway threshold. When
an operational advantage can be achieved, this
point of intersection may be established at any
point between the threshold and a point 5,200
feet outward from the threshold. Also, where an
operational advantage can be achieved, a final
approach course which does not intersect the
runway centerline, or which intersects it at a
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distance greater than 5,200 feet from the
threshold, may be established, provided that such
a course lies within 500 feet laterally of the
extended runway centerline at a point 3,000 feet
outward from the runway threshold. See Figure 48,

(2) Circling Approach. When the final
approach course alignment does not. meet the
criteria for a straight—in landing, only a circling
approach shall be authorized, and the course
alignment should be made to the center of the
landing area. When an operational advantage can
be achieved, the final approach course may be
aligned to any portion of the usable landing
surface. See Figure 49.

b. Area. The area considered for obstacle
clearance in the final approach segment starts at
the final approach fix (FAF) and ends at, or
abeam, the runway threshold. It is a portion of a
10-mile-long trapezoid which is centered
longitudinally on the final approach course. See
Figure 14-1. For 6° course width facilities, it is
1,000 feet wide at, or abeam, the runway
threshold and expands uniformly to 19,228 feet at
10 miles from the threshold. For 12° course width
facilities, it is 2,800 feet wide at, or abeam, the
runway threshold and expands uniformly to a
width of 21,028 feet at 10 miles from the
threshold. For course widths between 6° and 12°,
the area considered for obstacle clearance may be
extrapolated from the 8° and 12° figures to the
next intermediate whole degree. For example, the
width of the obstacle clearance area for a 9°
course width would start at 1,900 feet and expand
to 20,148 feet. The OPTIMUM length of the final
approach segment is 5 miles. The MAXIMUM
length is 10 miles. The MINIMUM length of the
final approach segment shall provide adequate
distance for an aircraft to make the required
descent, and to regain course alignment when a
turn is required over the facility. Table 14 shall be
used to determine the minimum length needed to
regain the course.
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Figure 14-1. FINAL APPROACH AREAS WITH FAF.

c. Transitional  Surfaces. Transitional
surfaces are inclined planes with a slope of 7:1
which extend upward and outward 5,000 feet
from the edge of the final approach area. The
transitional surfaces begin at a height no less than
250 feet below the MDA.

d. Obstacle Clearance.

(1) Straight-in Landing. The minimum
obstacle clearance in the final approach area shall
be 250 feet. In addition, the MDA established for
the final approach area shall assure that no
obstacles penetrate the transitional surfaces.
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(2) Circling Approach. In addition to
the minimum requirements specified in paragraph
1413a(2), obstacle clearance in the circling area
shall be as prescribed in Chapter 2, Section 6.

e. Descent Gradient. Criteria for descent
gradient are specified in paragraph 513d.

f. Use of Fixes. Criteria for the use of radio
fixes are contained in Chapter 2, Section 2.

g Minimum Descent Altitudes. Criteria for
determining the MDA are contained in Chap-
ter 3, Section 2.

1414. MISSED APPROACH SEGMENT.
Criteria for the missed approach segment are
contained in Chapter 2, Section 7. For SDF
procedures, the missed approach point is a point
on the final approach course which is NOT
farther from the final approach fix than the
runway threshold (first usable portion of the
landing area for circling). The missed approach
surface shall commence over the missed approach
point at the required height. See paragraph 274,
missed approach obstacle clearance.

1415. BACK COURSE PROCEDURES. Back
course SDF procedures may be developed using
these criteria except that the beginning point of
the final approach obstacle clearance trapezoid is
at the facility.

1416.-1499. RESERVED.

Chap 14
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CHAPTER 15. AREA NAVIGATION (RNAYV)

1500. GENERAL. This chapter applies to instrument
procedures based on area navigation sysiems. Separate
criteria are presented for VOR/DME and non-
VOR/DME RNAYV systems,

a. VOR/DME Systems. This includes systems using
signals based solely upon VOR/DME, VORTAC, and
TACAN facilities. VOR/DME is synonymous with the
terms VORTAC or TACAN.

b. Non-YOR/DME Systems.

(1) Self-contalned systems, including inertial
navigation system (INS) and Doppler.

2} Loran-C, Omega and Rho-Rho ground-
based systems.

(3) Multl-sensor systems. Those which use a
combination of input information.

1501. TERMINOLOGY. The following terms,
peculiar to RNAY procedures, are defined as follows:

a. APT WP. A WP located on the FAC at or abeam
the first usable landing surface, which is used for
construction of the final approach area for a circling-only

| approach. (LORAN circling approaches only).

b. Alongtrack Distance (ATD). The ATD fix is an
alongtrack (ATRK) position defined as a distance in
NM, with reference to the next WP.

¢ ATRK Fix Displacement Tolerance. Fix
displacement tolerance along the flight track.

d  Crosstrack (XTRK) Fix Displacement
Tolerance. Fix displacement tolerance to the left or

right of the flight track.

¢. Instrument Approach Waypoint, Fixes used in
defining RNAV IAP's, including the feeder waypoint
(FWP), the initial approach waypoint (IAWP), the
intermediate waypoint (IWP), the final approach
waypoint (FAWP), the RWY WP, and the APT WP,
when required.

f. Non-VYOR/DME RNAY is not dependent upon a
reference facility and will hereinafter be referred to as
non-YOR/DME, which includes the following:

(1) Long-Range Navigation (Loran-C). Loran-
| C is a long-range radio navigation system. A Loran-C

Chap 15
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*chain® consists of four transmitting facilities, a master
and three secondarics, cech transmitting in the same
group repetition interva} (GRI).

(2) Omega. A low frequency navigation system
using precise timed pulsed signals from eight ground
transmitting stations spaced  long distances apart
Limited to en route only.

(3) Inertial Navigation System (INS). A self-
contained system which utilizes gyros to determine
angular motion and accelerometers to determine lincar
motion. They are integrated with computers to provide
several conditions which include true heading, true air
speed, wind, a glidepath, velocity, and position.

(4) Doppler. A self-contained system which
determines velocity and position by the frequency shift
of a signal transmitted from the aircraft and reflected
from the surface back to the aircraft.

(5) Global Positioning System (GPS). A system
of satellites providing three-dimensional position and
velocity information. Position and velocity information
is based on the measurement of the transit time of radio
frequency (RF) signals from satellites.

(6) Rho-Rha. A system based on two or more
DME ground facilities.

(7) MultiSensor System. Based on any
VOR/DME or non-VOR/DME certified approved
system or a combination of certified approved systems.
The non-VOR/DME criteria apply.

g Reference Facility. A VOR/DME, VORTAC or
TACAN facility used for the identification and
establishment of an RNAV route, WP, or SIAP.

h. RNAYV Descent Angle. A vertical angle defining
8 descending flightpath from the FAF to the RWY WP.

L Routes. Two subsequently related WP’s or ATD
fixes define a route segment.

(1) Jet/Victor Routes.

(2) Random Routes. Any airway not established
under the jethvictor designation. This is normally used
to refer to & route that is not based on VOR mdials and
requires an RNAYV system.
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} RWY WP, A WP located at the runway threshold
and used for construction of the final approach area
when the FAC mects straight-in alignment criteria.

k Tangent Polnt (TP). The point ca the
VOR/DME RNAYV route centerline from which & line
perpendicular to the route centerline would pass through
the reference facility.

L Tangent Point Distance (TPD). Distance from
the reference facility to the TP.

m. Time Difference (TD) Corrections. Loran-C
systems use the time of signal travel from ground
facilities to the aircraft to compute distance and position.
The time of signal travel varies seasonally within certain
goographical arcas. The TD correction factor is used to
correct these seasonal variations for each geographical
area. RNAYV criteria assume local TD corrections will
be applied.

n Turn Anticlpation. The capability of RNAV
systems to determine the point along & course, prior to a
tum WP, where a tura should be initiated to provide a
smooth path to intercept the succeeding course, and to
enunciate the information to the pilot.

o. Turn WP. A WP which identifies a change from
one course to another.

p- VOR/DME RNAY is dependent on VOR/DME,
VORTAC, or TACAN. It is a system using radials and
distances to compute position and flight track and will
hereinafter be referred to as VOR/DME.

q. WP. A predetermined geographical position used
for route definition and progress reporting purposes that
is defined by latitude/longitude. For VOR/DME
systems, it is defined by the radial/distance of the
position from the reference facility.

r. WP Displacement Area. The rectangular area
formed around and centered on the plotted position of a
WP, Its dimensions are plus-and-minus the appropriate
ATRK and XTRK fix displacement tolerance values
which are found in tables 15-1, 15-2, and 15-3.

1502. PROCEDURE CONSTRUCTION. RNAV
procedural construction requirements are as follows:

&  Reference Facility,. An RNAV approach
procedure shall be supported by a single reference
facility.

b. WP. A WP shall be used to identify the point at
which RNAY begins and the point at which RNAY
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ends, except when the RNAYV portion of the procedure
terminates st the MAP, and the MAP is an ATD fix.

¢ Segment. Approach segments begin and end at
the WP or ATD fix.

(1) The segment area considered for obstacle
clearance begins at the carliest point the WP or ATD fix
can be received and, except for the final approach
segment, ends at the plotted position of the fix.

(2) Segment length is based on the distance
between the plotted positions of the WP or ATD fix
defining the segment ends.

(3) Segment widths are specified in appropriste
paragraphs of this chapter, but in no case will they be
parrower than XTRK fix displacement tolerances for

that segment.

(49) Minimum segment widths are also
determiped/limited in part according to WP location
relative to the reference facility.  This limiting
relationship is depicted in figure 15-2 and explained in
the note following figure 15-2.

d. Fix Displacement. Except in the case of the MAP
overlapping the RWY WP or APT WP (sec paragraph
1532), the ATRK fix displacement tolerance shall not
overlap the plotted position of the adjacent fix.
Additionally, except for a turn at 8 MAP designated by a
WP, WP displacement tolerances shall be oriented along
the courses leading to and from the respective WP (see
figure 15-17).

e. Tuming Areas. Tuming area expansion criteria
shall be applied to all tums, en route and terminal,
where s change of direction of more than 15° is
involved See paragraphs 1510¢ and 1520.

f Cooe of Ambiguity. The primary obstacle
clearance ares at the minimum segment altitude shall
not be within the cone of ambiguity of the reference
facility. If the primary arca for the desired course lics
within the cone of ambiguity, the course should be
relocated or the facility flight inspected to verify that the
signal is adequate within the area. FAA Order 9840.1,
U.S. National Aviation Handbook for the VOR/DME/
TACAN Systems, defines the vertical angle coverage.
Azrimuth signal information permitting satisfactory
performance of airborne components is pot provided
beyond the following ranges:

(1) VOR - beyond 60° above the radio honizon.
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(2) TACAN - beyond 40° above the radio horizon Cooss of Aibigulty
(sec figure 15-1).

| & Useof ATD Fixes. ATD fixes are normally used
in lieu of approach WP’s when no course change is
required at that point. An ATD fix shall not be used in
licu of a RWY WP. The FAF, MAP, and any stepdown
fixes may be defined by ATD fixes.

Figure 15-1. CONES OF AMBIGUITY.
Par 1502,

Chap 15 Page 15-3
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AREA NAVIGATION
ROUTE WIDTH SUMMARY
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Figure 15-2. Par 1502
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NOTE: Segment width (for instance at a specific WP) is based upon a mathematical relationship between TPD, and the
ATD from the TP, at that point. This refationship is represented by the two elliptical curves shown on figure 15-2. Ooe
curve encloses the 4 NM ZONE" wherein the segment primary area width is + 2 miles from route centerline. The other
curve encloses the "8 NM ZONE® wherein the segment primary ares width is + 4 miles from route centerline.

The formula for the 4 NM ZONE curve is: =1

——
(2392 (532

x? n
+

-l
s1n? 02)?

The formula for the 8 NM ZONE curve is:
where X = ATD from the TP
and, Y=TPD
APPLICATION:

4 NM ZONE: To determine the maximum acceptable ATD value associated with a given TPD value and still allow
segment primary width at £ 2 miles.

Given: TPD = 40 rniles (this is the Y-term)
Find: ATD value (this is the X-term)

2
Xw=2338 ]-._!__
»?
)
X=258 ll-ﬂi-m.n miles
(3

i.e., for TPD at 40 miles, if the ATD exceeds 16.73 miles, the primary ares width must be expanded to + 4
miles.

8 NM ZONE: Given: ATD = 30 miles
Find: TPD Maximum for + 4 miles width

2
Y=102 l-..{_.
(s1)?

2
r=102 ’l-m)-,;-n.w miles
(s1)

i.e., for ATD at 30 miles, the TPD must not exceed 82.49 miles and still allow + 4 miles width.
APPLICATION: The formulas can tell you whether the specific point is inside or outside either zone area. For instance:
Given: ATD = 40 miles, and TPD = 65 miles. Determine if the location is within the 8 NM ZONE.
The basic formula for the 8 NM ZONE is an equation made equal to 1. By substituting the specific values (ATD = 40, and

TPD = 65), the point will be determined to be OUTSIDE the zone if the resultant is > 1, and INSIDE the zone if the
resultantis<or=to |,

Chap 15 Page 15-5
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2 2
X’Y

=1
sn® o2y

by substitution:

1 el
(H0)_ , 183 _.061540.406=1.021

¢sn? Qo

2/13/98

Since this is >1, the point lics OUTSIDE the 8 NM ZONE.

For distances beyond 102 miles of the TPD, the route width expands an additional 0.25 miles each side of the route

centerline for each 10 miles the TPD is beyond 102 miles.

Example: 112 NM-102 NM = 10 NM beyond 102 TPD.

& (10 NM/10 NM) X .25 NM (rate per 10 NM) = 0.25 increase.

b. 0.25 NM + 4 NM = 4.25 NM each side centerline.

c. 4.25 X 2 =8.5 NM (total width) at the 112 TPD.

h PCG. All RNAV segments shall be based on
PCG, except that a missed approach segment without
PCG may be developed when considered to provide
operational advantages and can be allowed within the
obstacle environment.

1503. RESERVED.

1504. REFERENCE FACILITIES. Reference
facilities shall have collocated VOR and DME
components. For terminal procedures, components
within 100 feet of each other are defined as collocated.
For en route procedures, components within 2,000 feet
of cach other are defined as collocated.

150S. WP's. RNAV WP’s are used for navigation
reference and for ATC operational fixes, similar to
VOR/DME ground stations, and intersections used in
the conventional VOR structures.

a. Establishment. WP’s shall be established along
RNAY routes at the following points:

(1) Atend points.

(2) At points where the route changes course.

(3) Atholding fixes.

(4) At other points of operational benefit, such
as route junction points which require clarity.

Page 15-6

(5) For VOR/'DME WP's, onc WP must be
associated with each reference facility used for en route
navigation requircments. If a segment length exceeds 80
miles and no turning requirement exists along the route,
establish a WP at the TP.

b. WP. WP placement is limited by the type of
RNAY system s follows:

(1) YOR/DME WP's or route segments shall not
be established outside of the service wvolume of the
reference facility and shall be limited to the values
contained in tables 15-1 and 15-2.

(2) Non-VOR/DME WP's or route scgments
shall not be established outside of the area in which the
particular system signal has been approved for IFR
operation.

(3) Seclf-contained systems such as INS and
Doppler do not have limitations on WP placement.

{4) Fix Displacement Tolerances. Tables 15-1
and 15-2 show fix displacement tolerances for
VOR/DME systems. Table 15-3 shows fix displace-
ment tolerances for non-VOR/DME systems. When the
fix is an ATD fix, the ATRK fix and XTRK
displacement tolerances are considered to be the same as
a WP located at that fix.

Chap 15
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¢ Defined WP Requirements.

(1) VOR/DME WP's. Each WP shall be defined
by:

{») A VOR radial - developed to the nearest
hundredth of a degree.

(b) DME distance - developed to the nearest
hundredth of & mile; and

(c) Latitudeslongitude - in degrees, minutes,
and seconds to the nearest hundredth,

(2) Non-VOR/DME WP's. Each WP shall be
defined by latitude and longitude in degrees, minutes,
and seconds developed to the nearest hundredth
Rho-Rho WP's shall also be developed to the nearest
hundredth of a mile.

(3) Station elevation of the reference facility shall
be defined and rounded to the nearest 20-foot increment.

1506, RWY WP AND APT WP. Stmight-in

shall incorporate a WP at the runway
threshold. Circling procedures shall incorporate an APT
WP at or abeam the first usable landing surface. See
figure 15-3. These WP's are used (o establish the length
and width of the final approach area.

Figure 15-3. LOCATION OF APT WP.
Par 1506.

1507. HOLDING. Chapter 2, section 9, applies,
except for paragraph 292d. When holding is at an
RNAY fix, the selected pattern shall be large enough to
contain the entire area of the fix displacement tolerance
within the primary ares of the holding pattern.

Chap 15
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a. VOR/DME Pattern Shke Selection For
VOR/DME, the distance from the WP to the reference
facility shall be applied as the “fix-to-NAVAID
distance® in FAA Order 7130.3, Holding Pattern
Criteria, figure 3, pattemn-teraplate selection.

b. Non-VOR/DME Pattern She Sclection. For
non-VOR/DME, use the 15-29.9 NM distance column
for terminal holding procedure, and 30 NM or over
column for ea route holding, FAA Order 7130.3.

1508.-1509. RESERVED.

SECTION 1. EN ROUTE CRITERIA.

1510 EN ROUTE OBSTACLE CLEARANCE
AREAS. En route obstacle clearsnce arcas are
identified as primary and secondary. These designations
apply to straight and tuming segment obstacle clearance
areas. The required angle of tum connecting en route
scgments to other en route, feeder, or initial approach
segments shall not exceed 120°. Where the tum exceeds
15%, expanded tuming area construction methods in
paragraph 1510c apply.

a. Primary Area. The primary obstacle clearance
area is described as follows:

(1) YOR/DME Basic Area. The area is 4 miles
each side of the route centerline, when the TPD is 102
miles or less and the TPD/ATD values do not exceed the
limits of the 8 NM zone. The width increases at an
angle of 3.25° as the ATD increases for that portion of
the area where the route centerline Lies outside the 8 NM
one. See figure 154. When the TPD exceeds the
102-mile limit, the minimum width at the TFD expands
greater than + 4 miles at a rate of 0.25 miles on each
side of the route for each 10 miles the TPD is beyond
102 miles. See figures 15-2, 15-5, and table 15-1.
When the widths of adjoining route segmeats are
unequal for reasons other than transition of zone
boundaries, the following apply:

(a) If the TP of the parrower segment is on
the route centerline, the width ef the parrower segment
includes that additional sirspace within the lateral
extremity of the wider segment, where the route
segmeats join, thence toward the TP of the namrower
route segment until intersecting the boundary of the
narrower segment (see figure 15-6).
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Fligure 154, VOR/DME BASIC AREA.
Par 1510a(1)
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Figure 15-S. VOR/DME BASIC AREA.
Par 1510a(1) and b(1).

Figure 15-6. UNEQUAL JOINING ROUTE
SEGMENTS. Par 1510a(1)(a).

(t) If the TP of the narrower segment is on
the route centerline extended, the width of the narrower
segment includes that additional airspace within lines
from the lateral extremity of the wider segment where
the route segments join, thence toward the TP until
reaching the point where the narrower segment
terminates, changes direction, or until intersecting the
boundary of the narrower segmeant (see figure 15.7).

(2) Non-VOR/DME Baslc Area. The area is 4
miles each side of the route centerline at all points.
Non-VOR/DME primary boundary lines do not splay.
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(3) Termination Polntt An RNAV route
termination point shall be at 8 WP. The primary arca
extends beyond the routs termination point  The
boundary of the ares is defined by an arc which connects
the two primary boundary lines. The center of the arc is
located at the most distant point on the edge of the WP
displacement ares on the route centerline (see

figure 15-8).

Figure 15-7. UNEQUAL JOINING ROUTE
SEGMENTS WITH A TURN.
Par 1510a(1)(b).

b. Secondary Areas.

(1) YOR/DME Basic Area. The VOR/DME
secondary obstacle clearance area extends 2 miles on
each side of the primary area and splays 4.9° where the
primary splays at 3.25°. See figure 154. The secondary
arca beginning width does not increase beyond the
102-mile TPD.

(2) Non-YOR/DME Basic Arex. The non-
VOR/DME secondary obstacle clearance arcas are a
constant 2-mile lateral extension on each side of the

primary area.

(3) Termination Point. The secondary obstacle
clearance arca extends beyond the arc which defines the
termination point primary area by an amount equal to
the width of the secondary area at the latest point the
WP can be received (see figure 15-8).

¢. Censtruction of Expanded Turning Areas.
Obstacle clearance areas shall be expanded to
accommodate turns of more than 15°. The primary and
secondary obstacle clearance tumning arcas are expanded
by outside and inside areas (see figure 15-9). The
inside expansion area is constructed to accommodate
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8 tum anticipation area. Outside expansion area is
provided to accommodate overshoot at high speeds and
excessive wind conditions. No portion of the primary
area at the minimum segment altitude may be in the
cone of ambiguity for VOR/DME RNAYV routes.

wrmimimimcm i mfrrm it mcma

6’l'l’l)>1()2.NM

Figure 15-8. TERMINATION POINTS.
Par 1510a(3) and 1510b(3).

(1) Outside Expansion Area. Determine the
expanded area at the outside of the turn as follows:

(a) Construct a line perpendicular to the route
centerline 3 miles prior to the latest point the fix can be
received or to a line perpendicular to the route centerline
at the plotted position of the fix, whichever occurs last
For altitudes 10,000 feet or greater, construct a line
perpendicular to the plotted position of the fix. This
perpendicular line is & base line for constructing arc
boundaries.

(b) From a point on the base line, strike an 8-
mile arc from the outer line of the fix displacement area
on the outside of the turn to & tangent line to a second
8-mile arc. The second arc is struck from a point on the
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base line ifisidé the inner line of the fix displacemnent
arcs (o a 30° tangent line to the primary boundary line.
From a point where an extension of the base line
intersects the primasy area outer boundary line, connect
the 8-mile arc with a line tangent to the arc.

ROTae™
BOUND

D - 3NM FROM LINE A; BOWEVER,
BASELINE IS NOT PRIOR TO
PLOTTED POSITION OF FIX.
D' - TAW PARAGRAFHS 1510c2)(b} §, 2, AND 3

Figure 15.9. EXPANDED TURNING AREAS.
Par 1510c.

(c) Strike arcs from the center points used for
the primary ares expansion and provide a parallel
expansion of 2 miles of the secondary area at the tum.

(d) Connect the extremities with a straight-
line tangent to the two associated arcs.

(¢) Dnaw the remaining sccondary area
boundary 2 miles outside the boundary of the primary
area.

(f) If the width of the primary area at the tum
point is greater than 8 miles, the expanded area is
constructed in the same manner, as outlined in
paragraph 1510c(1), using the primary area width at the
point where the route changes course as the radius of the
arc in place of 8 NM and coastructing the secondary
area of constant width equal to the width of the
sccondary area at the tum point.

(2 Inside Expansion Ares. Determine the
expanded area at the inside of the turn as follows:
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(8) Determine the fix ares by application of
the ATRK and XTRK fix displacement tolerances.

() Prior to the carliest point the WP
(oriented along the course leading to the fix) can be
received, locate a point on the primary area boundary at
one of the following distances:

1 Three miles below 10,000 feet MSL,;
three and one-half miles when the tumn exceeds 112°.

2 Seven miles for 10,000 feet MSL up to
but not including FL 180. ,,

3 Twelve miles for FL. 180 and above.

(c) From thiy point, splay the primary area by
an angle equal to one-half of the course change.

(@ Draw the secondary area boundary 2
miles outside the boundary of the primary area,

d. TPD/WP Limitation. WP's for the Jet/Victor
Airway structure shall be limited to the 8 NM zone, a
TPD of 70 miles or less, and an ATD fix from the TP of
40 miles or less. WP’s for random airway structure shall
be limited to a TPD of 120 miles or less and an ATD fix
from the TP of SO miles.

e. Joining RNAY with non-RNAYV Route Segments.

(D If the RNAV and non-RNAVY segments
have the same width at the point of transition, the
segments are joined at that location and RNAYV criteria
are continued in the direction of the RNAYV segment.

(2) If the RNAV segment is namower at the
location of the transition, the segments shall be joined
according to paragraph 1512b(1)(b).

@) If the RNAV segment is wider at the
location of the transition, the boundaries shall taper from
the transition location toward the non-RNAV segment at
an angle of 30* until joining the boundarics at the
RNAYV segments. If the location of transition includes a
turn, the width of the RNAYV segment is maintained and
the tumn area constructed according to this chapter. After
the completion of the tum ares, the boundaries shall
taper at an angle of 30° until passing the non-RNAV
boundaries.

1511. OBSTACLE CLEARANCE. Paragraphs 1720
and 1721 apply, except that the width of the VOR/DME

area is 2 miles at the point of splay initiation
and the value 236 feet for each additional mile in
paragraph 1721 is changed to 176 feetNM. Noo-
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VOR/DME systems do not splay. Obstacles in the
secondary area are measured perpendicular to the course
centerline, except for the expanded turn arcas. Obstacles
in these arcas are messured perpendicular to the primary
area boundary, or its tangent, to the obstacle.

1512. FEEDER ROUTES. When the IAWP is not
part of the en route structure, it may be necessary to
designate feeder routes from the en route structure to
another FWP or the IAWP.

& The required angle of turn for the feeder-to-
feeder and feeder-to-initial segment connections shall
not exceed 120°. Where the angle exceeds 15°, turning
area cnteria in section 2 apply. En route vertical and
lateral airway obstacle clearance criteria shall apply to
feeder routes. The minimum altitudes established for
feeder routes shall not be less than the altitude
established at the IAWP. WP's for feeder routes shall be
limited to & TPD of 120 miles or less and an ATD fix
from the TP of 50 miles or less.

b. Obstacle Clearance Areas. Obstacle clearance
arcas arc identified as primary and sccoodary. These
designations apply to straight scgment and turning
segment obstacle clearance areas.

(1) Primary Area. The primary obstacle
clearance area is derived from figure 15-2 and the
associated formulas. It is described as follows:

(a) VOR/DME Basic Area. The area is 4
miles each side of the route centerline when the TPD is
102 miles or less and the TPD/ATD values do not
exceed the limits of the 8 NM zope. The route width
increases at an angle of 3.25° as the ATD increases for
that portion of the arcs where the route centerline lies
outside the 8 NM 2one (see figure 154). When the TPD
exceeds the 102-mile limit, the minimum width at the
TP increases st a rate of 0.25 miles on each side of the
route centerline for cach 10 miles the TPD is beyond 102
miles. Methodology for joining route segments of
differing widths is contained in paragraph 1510a(l).
See table 15-2.

(b) Noo-VOR/DME Basic Area. The area is
4 miles each side of the course centerline at all points,
except for the 20-mile portion of the course just prior to
the IAWP where it tapers lincarly from 4 miles to 2
miles each side of centerline. Where &8 WP or & fix is
located less than 20 miles prior to the IAWP, the taper

begins at that point (see figure 15-10).
(2) Secondary Areas,
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{#) VORDME Basic Areas. Secondary
obstacle clearance areas extend laterally 2 miles on each
side of the primary aren and splay 4.9° in the region
where the primary area splays at 3.25° (sée figure 15-11
and paragraph 1512b{1)(a).

(b} Non-VOR/DME Basic Area. Non-
VOR/DME secondary areas are a constant 2-mile lateral
extension on each side of the primary area, except where
the basic area tapers. as specified in  para.
graph 15126(1)b). Over this area, the secondary arca
tapers linearly from 2 miles each side of the primary to
1 mile each side of the primary area,

(3) Obstacle Clearance. Paragraph 220 applies.

Figure 15-10, FEEDER ROUTES CONNECTING
NON-VOR/DME BASIC AREAS.
Par 1512b(1(b).
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Figure 15-11. VOR/DME SECONDARY AREAS
SPLAY 4.9°. Par 1512b(2)s).

1513-1519. RESERVED.
SECTION 2. TERMINAL CRITERIA,

1520. TERMINAL TURNING AREA EXPAN-
SION. Obstacle clearance areas shall be expanded to
accommodate m anticipation. Outside expansion is
not required for terminal procedures. Inside expansion
applies to all turns of more than [15° within SIAP's,
except tums at the MAP. Paragraph 1534 satisfics carly
tum requirements for the MAP. Determine the ex-
panded area at the inside of the turn as follows:

& Determine  the
Tolerance.

ATRK Fix Displacement

b. Locate a point on the edge of the primary area
at a distance prior to the earliest point the WP can be
received. - The distance of wrn anticipadon (DTA) is
measured pasallel to the course leading o the fix and is
determined by the tum anticipation formula:

DTA =2 x tan (tum angle + 2)

¢ From this point, splay the primary srea by an
angle equal to one-half of the course change (see
figure 15-12).

4. Secondary Area Boundary:

(1) When the obstacie clearsnce area
boundasies of the preceding and following segments of
the WP are parallel with the course centerline, construct
the secondary area boundary, parallel with the expanded
tum anticipation primary area boundary, using the width
of the proceding segment secondary area,

(2) When the obstacle clearance aren
boundaries of the preceding and/or following segments
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taper, construct the secondary area boundary by
connecting the secondary area at points abeam the
primary expansion area where it connects to the
preceding/following segments of the primary area
boundaries.

F* = 1/2 Course Change
DTA =2 NM x TAN F*

Figure 15-12. TURN ANTICIPATION SPLAY.
Par 1520.

e. When the boundary of the expanding turn area
will not connect with the boundary of the primary area
of the following segment, join the expanded area at the
boundary abeam the plotted position of the next WP or
at the latest reception point of the RWY WP or APT
WP, as appropriate (see figure 15-13).

f. Obstacle Evaluation of the Expanded Area.
Evaluate the primary and secondary expansion areas
using the ROC for the segment following the turn WP
(see figures 15-13 and 15-14).

1521. INITIAL APPROACH SEGMENT. The
initial approach segment begins at the IAWP and ends at
the IWP. See figures 15-15, 15-16, and 15-17. For
VOR/DME systems, the distance from the reference
facility to the IAWP shall not exceed 53 miles, nor
exceed the TPD or ATD values associated with the
limits of the 8 NM zone (see figure 15-2).

a. Alignment. The angle of intercept between the
initial and intermediate segment shall not exceed 120°.
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AL N Primary area ROC of
A .\ segment after tum WP
. E x>
\ e
. AN Secondary area ROC of
\v segment after tum WP

o T
L)TA
|

D 1

’ ¢ < a

.2 COURSE CHANGE

1
TA 2 x Tan(F)

T

1
\ i
NOTE: Secondary area boundary line for
expanded area Enclosed areas A, B, C are
primary areas using ROC of segment [ollowing
turn WP  Enclosed areas A, C, D, E are
secondary areas using ROC of segment
following turn WP. Obstacle slope in these
areas are perpendicular to lines AC

Figure 15-13. SHALLOW-ANGLED TURN
ANTICIPATION ILLUSTRATIONS. TAPERING
INTERMEDIATE AND CONSTANT WIDTH
SEGMENT. ROC APPLICATIONS.

Par 1520¢ and f.
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b. Course Reversal. Whea the procedure requires a
course reversal, a holding pattem shall be established in
licu of a PT. If holding is established over the FAF,
paragraph 1507 applies. If holding is established over
the FAF, the FAF shall be a WP, and paragraph 234e(1)
applies. The course alignment shall be within 15° of the
FAC. Ifholding is established over the IWP, peragraph
234¢(2) applies. The course alignment shall be within
15° of the intermediate course. Where a feeder segment
leads to the course reversal, the feeder segment shall
terminate at the plotted position of the holding WP (see
figure 15-15).

e. Area

(1) Length. The initial approach segment has no
standard length. It shall be sufficient to permit any
altitude changes required by the procedure and shall not
exceed 50 miles unless an operational requirement
exists,

Enclosed area A, B, Cls primary

ares ROC of segmeat following turn WP.
Ares A, C, D, E is secondary area ROC of
segment following turn WP, Obetacle

slope [n this ares Is perpendicular to line A-C.

Figure 15-14. TURN ANTICIPATION AREAS.
Par 15201,

Figure 15-15. HOLDING PATTERN AND FINAL
APPROACH, AND ASSOCIATED ROC.
Par 1521b.

Chap 15
Par 1521

8260.3B CHG 17

Fligure 15-16. INITIAL, INTERMEDIATE, FINAL
APPROACH, AND ASSOCIATED ROC.
Par 1521, 1523.

Flgure 15-17. INITIAL, INTERMEDIATE, FINAL
APPROACH, AND ASSOCIATED ROC.
Par 1521, 1522,

(2) Width
(a) Primary arca:
1 VOR/DME. See figure 15-18.

2 Inthe 8 NM zone, the area is 4

NM on each side of the centerline.

b In the 4 NM zone, the area is 2

NM on each side of the centerline.
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¢ A 30° splay connects the arca
boundaries, beginning where the route centerline crosses
the 4 NM zone and splaying out as the ATD increases
until reaching 4 NM cach side of the centerline. In
addition:

() If the splay cuts across a
portion of the WP fix displacement area, retain the width
of the wider area and directly connect the wider area
boundary with the narrower.

@ If a short segment transits
the 4 NM zone from the 8 NM zone and reenters the 8
NM zone, retain the 8 NM zone.

(@) If the initia] approach and
succeeding segments lic within the 4 NM 2zone, the 4
NM zone may be used.

(4) Secgments shall not be
decreased to 2 NM widths and then increased back to 4
NM widths,

(9 The width of the primary area
at the earliest point the JAWP can be received is equal to
the width at the plotted position.

V 8§ NM ZONE
SECONDARY AREA 2 NM
INM n* 4 NM
I NM PRIMARY AREA
INM ]LTP /
TN 7 4NM
4 NM ZONE / 2 NM

Figure 15-18. VOR/DME BASIC AREA.
Par 1521c(2)(a)].

2 Non-VOR/DME - 2 miles each side
of centerline.

{b) Secondary area:
1 VOR/DME - The area is 1 mile cach

side of the primary ares where the route centerline lies
within the 4 NM zone. The area is 2 miles each side of
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the primary area where the route centerline lies within
the 8 NM zone. The area boundarics are connected by
straight lincs abeam the same points where the primary
area boundaries connect. The width of the secondary
area at the earliest point the IAWP can be received is
oqual to the width at the plotted position.

4 Non-VOR/DME - | mile ou each side
of the primary ares.

d. Obstacle Clearance. Paragraph 232c applies.

e. Descent Gradlent. Paragraphs 2324 and 288a
apply.

1522, INTERMEDIATE SEGMENT. The inter-
mediate segment begins at the IWP and ends at the
FAWP or ATD fix serving as the FAF. For VOR/DME
systems, the distance from the reference facility to the
TWP shall not exceed 53 miles nor exceed the TPD or
ATD valoes associated with the limits of the 8 NM zone

(see figure 15-2).

a. Alignment. The course to be flown in the
intermediate segment should be the same as the FAC.
When this is not practical, tbe intermediate course shall
not differ from the FAC by more than 30® and an FAWP
shall be established at the turn WP (see figure 15-17).

b. Area

(1) Length The intermediate segment shall not
be less than 5 miles, nor more than 15 miles in length.
If a turn is more than 90° at the IWP, table 3, chapter 2,
applies.

() Widts

(2) Primary ares-

1 VORDME - The width of the
intermediate primary area shall equal the width of the
initial primary ares at the IWP. It shall cither taper from
a point abeam the IWP lincarly to + 2 miles at the
FAWP or ATD fix or shall be a constant + 2 miles, as
appropriate. The width at the carliest point the IWP can
be received shall equal the width at the plotted position.

2 Noo-VOR/DME - 2miles on each
side of centerline.

(b) Secondary area:

Chap 15 -
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1l VORDME - The width of the
intermediate secondary area shall be equal to the width
of the initial secondary area at the IWP and shall either
taper from a point abeam the IWP linearly to & 1 mile at
the FAWP or ATD fix or shall be a constant + 1 mile, as
appropriate. The width of the secondary area at the
carliest point the IWP can be received shall equal the
width at the plotted position.

2 Non-VOR/DME - 1 mile on each side
of the primary area.

. Obstacle Clearance, Paragraph 242¢ applies.
d. Descent Gradieat. Paragraph 242d applies.

1523. FINAL APPROACH SEGMENT. The final
approach segment begins at the FAWP or ATD fix and
cods at the MAP. When the FAC is a continuation of
the intermediate course, an ATD fix should be used in
lieu of a FAWP with additional ATD fixes established,
if necessary, as stepdown fixes or the MAP. For
VOR/DME systems, the FAWP/ATD fix shall be
limited to & TPD of 30 miles or less and must be within
the limits of the 4 NM zone shown in figure 15-2.

a Alignment. The FAC shall be aligned through the
RWY or APT WP. For a straight-in approach, the
alignment should be with the runway centerline. When
the alignment exceeds 15°, straight-in minimums are
not authorized. For a circling approach, the FAC should
be aligned to the ceater of the landing arca, but may be
aligned to any portion of the usable landing surface.

b. Area. The arca considered for obstacle clearance
starts at the earliest point of the FAWP or ATD fix
displacement arca, and for straight-in approaches, ends
at the latest point of the RWY WP fix displacement
area. For circling approaches, the area ends at the latest
point of the APT WP fix displacement area.

(1) Length. The optimum length of the final
approach segment, measured between plotted fix
positions, is 5 miles. The maximum length is 10 miles.
The minimum length shall provide adequate distance for
an aircraft to make the required descent and to regain
course alignment when a tum is required over the
FAWP. Table 154 shall be used to determine the

minimum length of the final approach segment. Fix
displacement area owverlap restrictions stated in

paragraph 1502 apply.
2) Width

(a) The final approach primary area is
centered on the FAC. It is 2 miles wide on each side of

Chap 15
Par 1522

8260.3B CHG 17

the course st the earliest position the FAWP/ATD fix
can be received. See figures 15-15 and 15-16. This
width remains constant until the latest point the
FAWP/ATD fix can be received. It then tapers to the
width of the area of the XTRK fix displacement
tolerance at the latest point the RWY WP or APT WP
can be received. Fix displacement tolerance dimeusions
are shown in table 15-2 for VOR/DME systems and in
table 15-3 for noa-VOR/DME systems.

() A secondary area Imile wide is
established on each side of the primary area (se¢ figures
15-15 and 15-16).

¢ Obstacle Clearance.

(1) Straight-In. The ROC in the primary area is
250 feet. In the secondary area, the ROC of the primary
area is provided at the inner edge, tapering uniformly to
zero at the outer edge.

() Circling. A minimum of 300 fect of ROC
shall be provided in the circling approach ares.
Paragraph 260b applies.

d. Descent Gradient Paragraph 252 applies.

e. Using Fixes for Descent. Paragraphs 238a, b,
c(3), c(4Xa), and 289 apply.

f. RNAY Descent Angle Information Paragraph
252 applies.

Flgure 15-19 RESERVED

1524.-1529. RESERVED.

SECTION 3. MISSED APPROACH.

1530. GENERAL. For general criteria, refer to chapter
2, section 7. In the sccondary arcas, no obstacle may
penetrate the 12:1 surface extending upward and
outward from the 401 surface at the edge of the inner
boundaries at a right angle to the missed approach
course,

1531, MISSED APPROACH SEGMENT. The
missed approach segment begins at the MAP and ends
at & point designated by the clearance limit. These
criteria consider two types of missed approsches, They
arc identified as RNAV and non-RNAV MAP’s and
defined as follows:

a. RNAV,

Page 15-15



8260.3B CHG 17

(1) Route. PCG provided by RNAYV systems is
required throughout the missed approach segment. The
length of the scgment is measured point-to-point
between the respective (plotted position) WP’s
throughout the missed approach procedure.

() A WP is required at the MAP and at the
end of the missed approach procedure. A twn WP may
be included in the missed approach.

(b) A straight, turning, oc combination
straight and tumning missed approach procedure may be
developed. WP’s are required for each segment within
the missed approach procedure.

(c) Turns shall not exceed 120°.

(d) A minimum leg length is required to
allow the aircraft’s stabilization on course immediately
after the MAP. See table 156 for minimum distances
required for cach category of aircraft based on course

changes.

(¢) For the combination straight and turning
missed approach, the distance between the latest point
the MAP can be received and the earliest point the tum
WP can be received shall be sufficient to contain the
length of tum anticipation distance required This
segment shall be aligned within 15° or less of the
extended FAC.

(2) Direct A direct missed approach may be
developed to provide s method to allow the pilot to
proceed to a WP that is not connected to the MAP by a
specified course. PCG is not assumed during the entire

missed approach procedure.

() An ATD fix may be specified as the
MAP.

() A straight, tuming, or combination
straight and turning missed approach may be developed.

(c) The combination straight and turning
missed approach procedure shall be a climb from the
MAP 1o a specified altitude. The end of the straight
section shall be established by an altitude, and this
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scgment shall be aligned with the FAC. The length of
the straight section shall be determined by subtracting
the lowest MDA of the procedure from the height of the
turning altitude in the missed approach and multiplying
by 40. The distance is measured from the latest point
the MAP can be received.

(d) Turns may exceed angles of 120°.

b. Non-RNAV Missed Approach Procedures.
Chapter 2, section 7, is applicable for non-RNAV
missed approach criteria with the following exceptions:
the connection for the missed approach area and the
origination points of the 40:1 evaluation obstruction
slope at the MAP, and the area for carly turns begin at
the carliest point the WP or ATD fix can be received.
The area counects at the MAP as described in
paragraphs 1532, 1533, 1534, and 1535. The tie-backs
and cvaluations are established and conducted as
outlined in this chapter of the RNAV missed approach
criteria.

1532. MAP. The MAP shall be located on the FAC
and is normally locsted at the RWY WP or APT WP, as
appropriate. It may be designated by an ATD fix
defined relative to the distance from the RWY or APT
WP. The MAP shall be no further from the FAF than
the RWY or APT WP, as appropriste. The area of the
MAP ATRK displacement tolerance may overlap the
plotted position of the RWY or APT WP. The lateral
dimensions for the ares of the ATD fix are considered
the same as the lateral dimensions of the primary area.

1533. STRAIGHT MISSED APPROACH. Straight
missed approach criteria are applied when the missed
approach course does not differ more than 15° from the
FAC.

a. Area.

(1) When the MAP is at the RWY WP or APT
WP, the area starts at the carliest point the MAP can be
received and has the same width as the area for the WP
displacement tolerance at the RWY WP or APT WP, as
appropriate. The secondary areas are 1 mile each side of
the primary area at the earliest point the MAP can be
received (see figure 15-20).

Chap 15
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FINAL APPROACH AREA
Figure 15-20. STRAIGHT MISSED APPROACH
AT THE RWY WP. Par 1533a(1).

(2) When the MAP is at an ATD fix, the area
starts at the earliest point the MAP can be received and
bas the same width as the final approach primary and
secondary areas at that point (see figure 15-21).

(3) The area expands uniformly to a width of 6
miles each side of the course line at a point 15 flight-
track miles from the plotted position of the MAP. When
PCG is provided, the secondary areas splay linearly from
a width of 1 mile at the MAP to & width of 2 miles at the
end of the 15-mile area. The splay of these areas begins
at the earliest point the MAP can be received.

MISSED APPROACH AREA
]

[)
i
i mwywe
A :
;
i
A \).
Y \ f“l »
>, ! | )
)
AMThx
' ¥ A b
c APPROACH
AT ATD FIX

cemimimeme it me

A
FINAL APPROACH AREA

Figure 15-21. STRAIGHT MISSED APPROACH
AT AN ATD FIX. Par 1533a(2).
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(€) When a turn of 15° or less causes the outside
edge of the primary missed approach boundary to eross
inside the lateral dimensions of the fix displacement area
of the MAP, that boundary line is then constructed from
the corner of the lateral dimensioa of the area abeam the
latest point the MAP can be received. This point is
identified as point A at the MAP when represented by a
WP or an ATD fix is established as the MAP. See
figures 15-22 and 15-23, respectively.

b. Obstacle Clearance. The 40:] missed approach
surface begins at the edge of the area of the WP
displacement tolerance or the displacement area of the
ATD fix of the MAP identificd as the line D-A-B-C in
figures 15-20 and 15-21. For the triangular area shaded
in figures 15-22 and 15-23 resulting from s skewed
course of 15° or less, the 12:1 slope is measured from
point A The obstacle slope is established by measuring
the shortest distance from the line D-A-B-C to the
obstacle (see figures 15-22 and 15-23). The height of
the missed approach surface at ity beginning slope is
determined by subtracting the required final approach
obstacle clearance and adjustments specified in
paragraph 323 from the MDA

Figure 15-22. CONSTRUCTION OF STRAIGHT
MISSED APPROACH WHEN TURNS < 15°
CAUSE OUTSIDE BOUNDARY TO CROSS

INSIDE MAP FIX DISPLACEMENT
TOLERANCE AT RWY WP.
Par 1533a(4).
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Figure 15-23. CONSTRUCTION OF STRAIGHT
MISSED APPROACH WHEN TURNS < 15°
CAUSE OUTSIDE BOUNDARY TO CROSS

INSIDE MAP FIX DISPLACEMENT
TOLERANCE AT AN ATD FIX.
Par 1533a(4).

15834. TURNING MISSED APPROACH. Tumning
missed approach criteria apply whenever the missed
approach course differs by more than 15* from the FAC.

a. Area

(1) Zone 1 begins at a point abeam the latest
point the MAP can be received (see figure 15-24).

(2) The turning missed approach area should
be constructed by the methods described in paragraph
275, except as follows:

(®) The radii for the outer boundary is
constructed from a bascline at the latest point the MAP
can be received.

(b) Where the width *d” of the final approach
area at the latest point the MAP can be received exceeds
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the value of the radius of the outer boundary R in table
5, use "wide final approach ares at the MAP*
construction methodology. If the width "d* is less than
or equal to R, use °“narrow® methodology (see
figure 15-24). Point Cy, for tums of 90° or less,
connects to the WP or fix displacement ares at point C,
which is located at the earliest point the MAP can be
reccived. Sec figures 15-25 and 15-27. Point C, for
turns more than 90°, connects to the corner of the WP or
fix displacement area at the nonturn side at point D at
the earliest point the MAP can be received. See figures
15-26 and 15-28. Point C{, for tums which expand the
missed approach area boundary beyond line E-D-Z,
connects to point E (see figure 15-29). Point Cy, for
turns which expand the missed approach area boundary
beyond line E-Z (parallel to the FAC line), connects to
point E, a TP of the obstacle boundary arc (see figure
15-30).

b. Obstacle Clearance. The 40:1 obstacle clearance
surface begins at the edge of the WP or fix displacement
arca of the MAP. The height of the missed approach
surface over an obstacle in zone 2 is determined by
measuring a straight-line distance from the obstacle to
the nearest point on the A-B-C line and computing the
height based on the 40:1 ratio (see figure 15-26). The
height of the missed approach surface in zone 3 is
determined by measuring the distance from the obstacle
to point C, as shown in figure 15-26, and computing the
height based cn the 40:1 ratio. The height of the missed
approach surface over point C for zone 3 computations
is the same beight as the MDA, less adjustments
specified in paragraph 323.

1535, COMBINATION STRAIGHT AND TURN-
ING MISSED APPROACH.

o Area.

(1) Section 1 1s a portion of the normal straight
missed approach area and is constructed as specified in
paragraph 15-33 (see figure 15-31). The end of section
1 is based on a tum at a WP, or a climb to an altitude
prior to commencing a turn.

(2) RNAV Route Mlssed Approach Pro-
cedure. A turn WP is used to base the length of section
1 for a route RNAV MAP.
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Figure 15-24, WIDE AND NARROW MISSED
APPROACH METHODOLOGY.
Par 1534a(1) and (2)

(a) Seccondary area reductions apply except
where the turn exceeds 90°, when the reduction applies
only on the nontuming side. See figure 15-32.

(®) For VOR/DME systems, the tum WP
shall be limited to a TPD of 30 NM or less and to within
the 4 NM zone.

(¢©) A tum snticipation area shall be
constructed at the tum point.

(d) Construction.

1 Points F, T}, Ty, and J represent the
end of section 1. For tums 90* or less, point G
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oconnects to point J. See figure 15-31. For turns of more
than 90°, point C) of section 3 connects to point Ty.
(see figure 15-32).

2 The madius for the obstruction
boundary is measured from a base line at the latest point
the turn WP can be received.

3 The outer boundary line connects
tangentially to the outside radius of the boundary arc.
Then, the secondary area boundary connects to that line
at the point abeam the plotted position of the tum WP.
(see figures 15-31 and 15-32).

(3) RNAV Direct Procedure. For an RNAV
direct missed approach, the end of section 1 is based on
a climb to altitude, and secondary area reductions are
pot applied.

(a) The end of section 1 is established as
described in paragraph 1531a(2)c). PCG is not
assumed, and secondary area obstruction clearance may
not be applied. The end of section 1 is represented by
line H-T; (see figure 15-33).

(b) Construction.

1 A base line extension of line G-D-C
scparstes sections 2 and 3. When point C) is
established prior to the base line, C; connects to point C
(see figure 15-33).

2 When C is established beyond the
base line, but inside line G-Z, C;} connects to point G.
G-Z is established parallel to the FAC line (see figure
15-34).

3 When point C| is established beyond
an area of line G-Z, C} connects to point H (see figure
15-35).

4 When point Cy is established beyond
an area of line H-Z, Cy connects to point K, a tangent
point on the boundary arc. H-Z is established paralleled
to the FAC line (sce figure 15-36).

b. Obstruction Clearance.

(1) RNAYV route missed approach of tums 90
o less.

(a) Obstacles in section 2 are evaluated based

on the shortest distance in the primary area from the
obstacle to any point oa line T5-Tj (see figure 15-31).
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(b) Obstacles in section 2b are evaluated
based on the shortest distance in the primary area from
the obstacle to point T3 through point J (see figure
15-31).

(2) RNAYV Route Missed Approach of Turns
More than 90% Obstacles in sections 2 and 3 are
evaluated based on the shortest distance in the primary
area from the obstacle to any point on line T5-T3 (see
figure 15-32).

(3) RNAV Direct Procedure. Obstacles in
section 2 are evaluated based on the shortest distance
from the obstacle to any point oa line G-H-T3-X.
Obstacles in section 3 are evaluated based on shortest
distance from the obstacle to point X (see figure 15-36).

(4) The height of the mlissed approach surface
over an obstacle in sections 2 or 3 is determined by
measuring the shortest distance from the obstacle to the
nearest point on the T-Ty line for RNAYV routes missed
appma.chpmced\mnndw!hcmmtpointonthe
H-T; line for RNAYV direct missed approach
Compute the height of the surface by using the 40:1 mno
from the height of the missed approach obstacle surface
at the end of section 1. The height of the obstacle
surface at the end of section | is determined by
computing the 40:1 obstacle surface slope beginning at
the height of the missed approach surface measured
from the latest point of the MAP (see figures 15-32 and
15-36).

(5) The height of the missed approach surface
over point X for section 3 computations is the height of
MDA less adjustments in paragraph 3234, b, and ¢, plus
& 40:1 rise in section 1 as measured from line A-B to
end of section 1.

1536. CLEARANCE LIMIT. The missed approach
procedure shall specify an appropriate fix as a clearance
limit The fix shall be suitable for holding For
VOR/DME systems, the clearance limit WP's shall meet
terminal fix displacement tolerance criteria from table
15-1. For non-VOR/DME systems, clearance limit
WP's shall meet en route fix displacement tolerance
criteria from table 15-3.

1537.-1839. RESERVED.

SECTION 4. APPROACH MINIMUMS.

1540. APPROACH MINIMUMS. Chapter 3, section
3, applies except that table 6A criteria relating minimum
visibility to a distance from the station shall be applied
as a variation of XTRK fix displacement tolerance of the
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plotted position of the MAP shown in table 15-5.
XTRK wvalues in table 15.2 shsll be applied for
VORDME. An XTRK value of 0.6 NM shall be
applied for non-VOR/DME.

1541.-1599. RESERVED.

«/\

Figure 15-25. RNAV TURNING MISSED

APPROACH, 90° OR LESS.
Par 1534a(2)(b).
A
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Figure 15-26. RNAV TURNING MISSED
APPROACH, MORE THAN 90° UP TO 120°.
Par 1534a(2)(b).
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Figure 15-27. DIRECT TURNING MISSED NOTE: Polnt C; consects to point E whea Q1 -E Is outside of ine E-Z.
APPROACH, s 90° TIE-BACK POINT C; TO E-Z s established by drawing as extended Ese through D sad E.

POINT C. Par 1534a(2)(b).

Figure 15-29. DIRECT TURNING MISSED
APPROACH, > 90°, Par 1534a(2)(b)

<

Figure 15-28. DIRECT TURNING MISSED
APPROACH, > 90° TIE-BACK POINT C; TO
POINT D. Par 1534a(2)(b)-

NOTE: Point C; connects to E;tangent te arc whea Ene (4-E yls outslde
of Bne E-Z. E-Z s established paralid to nal approack coerse Bne.

Figure 15-30. DIRECT TURNING MISSED
APPROACH > 180°. Par 1534a(2)(b).

Chap 15 . Page 15-21
Par 1540
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Figure 15-31. RNAV COMBINATION STRAIGHT
AND TURNING MISSED APPROACH 90° TURN
OR LESS. Par 1535a(2) and 1535b(1)(b)-

Figure 15-32. RNAV COMBINATION STRAIGHT
AND TURNING MISSED APPROACH MORE
THAN 90° UP TO 120°,

Par 1535a(2)and b(3).

Page 15-22

Figure 1533, CLIMB TO ALTITUDE,
STRAIGHT AND TURNING MISSED
APPROACH, C; PRIOR TO BASE LINE.
Par 1538a(3).

Figure 15-34. CLIMB TO ALTITUDE,
STRAIGHT AND TURNING MISSED
APPROACH > 90°, Par 1535a(3).

Chap 15
Par 1540
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Section 2

i Base Uine
Section 3 \

i i NOTE: Polng C counects to point H whes
i 1 G -H outside Ene G-Zo G-Z established

\
L}
i
[}
;
L]
]
]
i
i
1
b
{

e

Figure 15-35. CLIMB TO ALTITUDE,
STRAIGHT AND TURNING MISSED
APPROACH > 90°. Par 1535a(3).

Figure 15-36. CLIMB TO ALTITUDE,
STRAIGHT AND TURNING MISSED
APPROACH > 180°. Par 1535a(3).
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Table 15-1. VOR/DME EN ROUTE AND TERMINAL FIX DISPLACEMENT TOLERANCE.
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Table 15-2. FINAL/MISSED AREA FIX DISPLACEMENT TOLERANCE.
FIX DISTANCE ALONGTRACK FROM TANGENT POINT
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XTRK/ATRK values are 2
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Table 15-2

RWY WP/APT WP
MA Turn Point

Feeder S/D
Intermediate S/D
FAYP/ATD Fix
Fina} 8/D

MAWP /ATD Fix
MA/Holding

IANP
Iniia) S/D

En Route
iwp

Segment
Feeder

Ad3sSSIN/IYNIS

- -

—~ Table application per segment —

(Gd1) IONVISIA INIOd LNIDNVYL
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Page 15-26

Table 15-3. NON-YOR/DME FIX DISPLACEMENT TOLERANCE.

XTRK
ATRK

EN ROUTE

3.0
28

TERMINAL

20
1.7

APPROACH

06
03

Segment:

En Route
Feeder

[AWP
IWP

Final S/D

Feeder S/D
Initial S/D

— Table application per segment

En Route

X
X
X

Intermediate S/D
FAWP/ATD Fix

MAWP/ATD Fix
RWY WP/APT WP
MA Turn Point
MA Holding

XTRK/ATRK values are *

TABLE 15-3

Terminal

<K

Approach

HKHXHK KX

Table 15-4. MINIMUM LENGTH OF FINAL APPROACH SEGMENT (NM).

APPROACH MAGNITUDE OF TURN OVER THE
CATEGORY FINAL APPROACH WAYPOINT (FAWP)
-5 >8 -\ >10-30
A 1.8 1.8 2.0
B 1.8 2.0 25
C 2.0 2.5 3.0
D 25 3.0 35
E 3.0 3.5 4.0

2/13/98
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Table 15-S. EFFECT OF XTRK TOLERANCE ON VISIBILITY MINIMUMS.

XTRK TOLERANCE (NM)

CAT 0.6-0.8 >0.8-1.0 >1.0-12 >1.2-1.6 >1.6
A 1 1 1 1 1
B 1 1 1 1.25 1.25
C 1 1 1.25 1.5 1.5
D 1 1.25 LS L.78 2
E 1 1.2§ LS 1.78 1

Table 15-6. MINIMUM LEG LENGTH FROM MAP TO NEXT WP
USING RNAV MISSED APPROACH PROCEDURE.

COURSE CHANGE AT MAP

CAT >15°
<30° <45° <60* <90° <120°

Minimum Leg Length, NM, between MAP and next WP

A 30 4.0 50 59 6.9

B 3.0 4.0 52 62 1.2

C 3.0 4.2 is 65 7.6

D 3.0 4.5 6.0 13 8.5

E 3.0 55 73 9.5 11.3
Chap 15 Page 15-27 and (15-28)

Par 1540
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CHAPTER 17. ENROUTE CRITERIA

1700.-1709. RESERVED.
Section 1. VHF Obstacle Clearance Areas

1710. ENROUTE OBSTACLE CLEARANCE
AREAS. Obstacle clearance areas for enroute
planning are identified as “primary,” “second-
ary,” and “turning’” areas.

1711. PRIMARY AREAS.

a. Basic Area. The primary enroute obstacle
clearance area extends from each radio facility on
an airway or route to the next facility. It has a
width of 8 NM; 4 NM on each side of the center-
line of the airway or route. See Figure 17-1.

Figure 17-1  PRIMARY OBSTACLE CLEARANCE AREA
Par 1711 a.

b. System Accuracy. System accuracy lines are
drawn at a 4.5 degree angle on each side of the
course or route. See Figure 17-1. The apexes of
the 4.5 degree angles are at the facility. These sys-
tem accuracy lines will intersect the boundaries of
the primary arca at a point 50.8 NM from the fa-
cility. (Normally 51 NM is used.) If the distance
from the facility to the changeover point (COP) is
more than 51 NM, the outer boundary of the pri-
mary area extends beyond the 4 NM width along
the 4.5 degree line. See Figure 17-2. These ex-
amples apply when the COP is at midpoint. Par-
agraph 1716 covers the effect of offset COP or
dogleg segments.

Chap 17
Par 1700

Figure 17-2. PRIMARY OBSTACLE CLEARANCE AREA.
Application of System Accuracy. Par 1711 b.

c. Termination Point. When the airway or route
terminates at a navigational facility or other radio
fix, the primary area extends beyond that ter-
mination point. The boundary of the area may be
defined by an arc which connects the two bound-
ary lines. The center of the arc is, in the case of a
facility termination point, located at the geo-
graphic location of the facility. In the case of a
termination at a radial or DME fix, the boundary
is formed by an arc with its center located at the

+ most distant point of the fix displacement area on »
course line. Figure 17-8 and its inset show the
construction of the area at the termination point.

1712. SECONDARY AREAS.

a. Basic Area. The secondary obstacle clear-
ance area extends along a line drawn 2 NM on
each side of the primary area. See Figure 17-3.

Figure 17-3. SECONDARY OBSTACLE CLEARANCE AREAS.
Par 1712.a.

b. System Accuracy. Secondary area system ac-
curacy lines are drawn at a 6.7 degree angle on

Page 173
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each side of the course or route. See Figure 17-3.
The apexes are at the facility. These system ac-
curacy lines will intersect the outer boundaries of
the secondary areas at the same point as primary
lines, 51 NM from the facility. If the distance
from the facility to the COP is more than 51 NM,
the secondary area extends along the 6.7 degree
line. See Figure 17-4. See paragraph 1716.c. and
d. for offset COP or dogleg airway.

Fignre 17-4  SECONDARY OBSTACLE CLEARANCE AREAS.
Application of Svstein Accuracy Lines. Par 1712 b

¢. Termination Point. Where the airway or
route terminates at a facility or radio fix the
boundaries are connected by an arc in the same
way as those in the primary area. Figure 17-8 and
its inset shows termination point secondary areas.

1713. TURNING AREA.

a. Definition. The enroute turning area may be
defined as an area which may extend the primary
and secondary obstacle clearance areas when a
change of course is necessary. The dimensions of
the primary and secondary areas will provide ade-
uate protection where the aircraft is tracking
along a specific radial, but when the pilot exe-
cutes a turn, the aircraft may go beyond the
houndaries of the protected airspace. The turning
area criteria supplements the airway and route
segment criteria to protect the aircraft in the turn.

bh. Requirement for Tuming Area Criteria. Be-
cause of the limitation on aircraft indicated air-
speeds below 10,000 feet MSL (FAR 91.70), some
conditions do not require the application of turn-
ing area airspace criteria.

Par 1712

8260.3B CHG 3
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(1) The graph in Figure 17-5 may be used to
determine if the turning area should be plotted
for airways/routes below 10,000 feet MSL. If the
point of intersection on the graph of the “amount
of turn at intersection” versus “VOR facility to in-
tersection distance” falls outside the hatched area
of the graph, the turning area criteria need not be
applied.

(2) If the “amount of turn” versus “facility
distance™ values fall within the hatched area or
outside the periphery of the graph, then the turn-
ing area criteria must be applied as described in
paragraph 1714.

c. Track. The flight track resulting from a com-
bination of turn delay, inertia, turning rate, and
wind effect is represented by a parabolic curve.
For ease of application, a radius arc has been de-
veloped which can be applied to any scale chart.

d. Curve Radii. A 250 knot 1AS, which is the
maximum allowed below 10,000 feet MSL, results
in radii of 2 NM for the primary area and 4 NM
for the secondary area up to that altitude. For alti-
tudes above 10,000 feet MSL up to but not in-
cluding 18,000 feet MSL the primary area radius
is 6 NM and the secondary area radius is 8 NM.
Above 18,000 feet MSL the radii are 11 NM for
primary and 13 NM for secondary.

e. System Accuracy. In drawing turning areas it
will be necessary to consider system accuracy fac-
tors by applying them to the most adverse dis-
placement of the radio fix or airway/route bound-
aries at which the turn is made. The 4.5 and 6.7
degree factors apply to the VOR radial being
flown, but since no pilot or aircraft factors exist in
the measurement of an intersecting radial, a navi-
gation facility factor of plus-or-minus 3.6 degrees
is used. See Figure 17-6.

NOTE: If a radio fix-s formed by intersecting sig-
nals from two LF, or one LF and VOR facility,
the obstacle clearance areas are based upon ac-
curacy factors of 5.0 (primary) and 7.5 (second-
ary) degrees each side of the course or route cen-
terlines of the LF facilitics. If the VOR radial is
the intersecting signal, the 3.6 degree value stated
in 1713.e. above applies.

Chap 17
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900
When tum angle vs. distance
80° falls in hotched area, turning
area is critical and must
be plotted.
70°
60°
wo
VALUES USED:
40° |AS 250k (300k TAS).
k_ Wind 5%k omni
Radii:
30°F—  Primary 2 NM
Secondary 4 NM
| N
10 20 30 40 60 70 80 90 100
VOR FACILITY to INTERSECTION DISTANCE (Nautical miles)
Figure 17-5 TURN ANGLE VS DISTANCE Par 1713 b (1) and (2)
Q~,' 5 \F UNES
L/ N 0
s‘egv‘t':mcwov \ S Kty N 18 aciumes
VALUE <.

A 3.0° FACTOR
DETERMINES
DISPLACEMENT
AREA.,

Figure 176 FIX DISPLACEMENT Par 1713 e

1714. APPLICATION OF TURNING AREA
CRITERIA.

a. Techniques. Figures 17-8, 17-9, and 17-10 il-
lustrate the application of the criteria. They also
show areas which may be deleted from considera-
tions when obstacle clearance is the deciding fac-
tor for establishing minimum enroute altitudes
(MEAs) on airways or route segments.

Chap 17
Par 1714

b. Computations. Computations due to obstac-
les actually located in the turning areas will prob-
ably be indicated only in a minority of cases.
These methods do, however, add to the flexibility
of procedures specialists in resolving specific ob-
stacle clearance problems without resorting to the
use of waivers.

c. Minimum Tuming Altitude (MTA). Where
the application of the turn criteria obviates the
use of an MEA with a cardinal altitude, the use of
an MTA for a special direction of flight may be
authorized. Where this is employed an
appropriate notation shall be included on the
FAA Form 8260-2, Radio Fix and Holding Data
Record, for the tumning fix. *

1715. TURN AREA TEMPLATE, A turn area
template has been designed for use on charts
scaled at 1:500,000. See Figure 17-7. It is identi-
fied as “TA-1.”
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Figare 17-7. TURNING AREA TEMPLATE. Par 1715.

a. Use of Template-Intersection Fix.

(1) Primary Area. At an intersection fix the
primary obstacle clearance area arc indexes are
placed at the most adverse points of the fix dis-
placement area as determined by the outer inter-
sections of the enroute radial 4.5 degree lines
(VOR) and the cross-radial 3.8 degree lines
(VOR). See Figures 17-8 and 17-9. If LF signals
are used the 5.0 degree system accuracy lines
apply. The parallel dashed ﬁnes on the turn area
template are aligned with the appropriate system
accuracy lines and the curves are drawn.

PRIMARY
INDEXES

"QOutside"”
DISREGARD

NOW SECONDARY. 4 -
s S

FIX /
DISPLACEMENT l

AREA ; WY

PRIMARY

4/1/83

(2) Secondary Area “Outside” Curve. The
outside curve of the secondary turning area is the
curve farthest from the navigation facility which
provides the intersecting radial. This curve is in-
dexed to the distance from the fix to the enroute
facility as follows:

(a) Where the fix is less than 51 NM from
the enroute facility, the secondary arc is started at
a point 2 NM outside the primary index with the

el dashed lines of the template aligned on
the 4.5 degree line. See Figure 17-8.

(b) Where the fix is farther than 51 NM
from the enroute station, the arc is started at the
point of intersection of the 3.6 and 6.7 degree
lines with the parallel dashed lines of the template
aligned on the 6.7 degree line. See Figure 17-9.

(3) Secondary Area “Inside” Curve. The in-
side curve is the turning area arc which is nearest
the navigation facility which provides the inter-
secting radial. This arc is begun 2 NM beyond the
primary index and on the 3.6 degree line. The
paralle] dashed lines on the turning area template
are aligned with the 4.5 degree line from the en-
route station.

SECONDARY >
ARCS ,°
RADII
CENTER

TERMINATION
AREAS

. /, J~ -
/ 7, Facility -~
'/' , 7/ Encoute Providing ~

Focility lnfeu:cﬁon
Rodio

Figure 178 TURNING AREA, INTERSECTION FIX (Facility Distance Less than 51 NM) Par 1715a and b
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Figure 17-9. TURNING AREA, INTERSECTION FIX
(Facilitv Distance Beyond 51 NM). Par 1715a and b

{(a) Where the fix is less than 51 NM from
the enroute facility and the magnitude of the turn
is less than 30 degrees, the “inside” curves do not
affect the size of the secondary area.

(b) Where the distance from the enroute
facility to the fix is more than 51 NM but the
magnitude of the turn is less than 45 degrees, the
“inside” curves do not increase the size of the sec-
ondary area.

(¢) Where the magnitude of the turn is
greater than those stipulated in (a) and (b) above,
the “inside” curves will affect the size of the sec-
ondary area.

(d) Whether the secondary area curves af-
fect the size of the secondary obstacle clearance
area or not, they must be drawn to provide refer-
ence points for the tangential lines described in
(4) below,

(4) Connecting Lines. Tangential straight
lines are now drawn connecting the two primary
arcs and the two secondary arcs. The outer limits
of hoth curves are symmetrically connected to the
respective primary and secondary area boundaries
in the direction of flight by lines drawn at a 30
degree angle to the airway or route centerline. See
Figures 17-8 and 17-9.

Chap 17
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bh. Use of Template When Fix Overheads a Fa-
cility. See Figure 17-10. The geographical posi-
tion of the fix is considered to be displaced later-
ally and longitudinally by 2 NM at all altitudes.

30" CENTERUNE
OISMGARD

TANGENT INDEX
OPPOSITE STATION
WNOEX

. {'& CENTERLING
R\ ORI L, L S
ARC INDEXES

FACHITY

NOw
SECONDARY

+

Figure 17-10. TURNING AREA ~ OVERHEAD THE FACILITY
Par 1715b.

(1) Primary Arcs. The primary arcs are in-
dexed at points 2 NM beyond the station and 2
NM on each side of the station. The parallel dot-
ted lines on the template are aligned with the air-
way or route boundaries and the curves drawn.

(2) Secondary Arcs. The secondary arcs are
indexed 2 NM outside the primary points, and on
a line with them. The parallel dotted lines on the
template are aligned with the airway or route
boundaries, and the curves drawn.

(3) Connection Lines. Tangential straight
lines are now drawn connecting the two primary
and the two secondary arcs. The outer limits of
both curves are connected to the primary and sec-
ondary area boundaries by intercept lines which
are drawn 30 degrees to the airway or route cen-
terline. The 30 degree lines on the template may
be used to draw these intercept lines.

c. Deletion Areas. Irregular areas remain on
the outer corners of the turn areas. See Figures
17-8, 17-9, and 17-10. These are the areas identi-
fied in paragraph 1714 which may be deleted
from consideration when obstacle clearance is the
deciding factor for determination of MEA on an
airway or route segment.
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(1) Where the “outside” secondary area
curve is started within the airway or route second-
ary area boundary (see Figure 17-8), the area is
blended by drawing a line from the point where
the 3.6 degree (5.0 with LF facility) line meets the
line which forms the enroute secondary boundary
tangent to the “outside” secondary arc. Another
line is drawn from the point where the same 3.6
(or 5.0) degree line meets the line which forms the
primary boundary, tangent to the matching pri-
mary arc. These two lines now enclose the sec-
ondary area at the turn. The corner which was
formerly part of the secondary area may be disre-
garded; the part which was formerly part of the
primary area may now be considered secondary
area. These areas are shaded in Figure 17-8.

(2) Where the secondary curve is indexed on
the secondary area boundary formed by the 6.7
degree lines, the arc itself cuts the comer and pre-
scribes the deleted area. See Figure 17-9. This
condition ocenrs when the radio fix is over 51 NM
from the enroute navigation facility.

(3) When overheading the facility, the sec-
ondary area corner deletion area is established by
drawing a line from a point opposite the station
intlex at the secondary area boundary, tangent to
the secondary “outside”™ curve. See Figure 17-10.
A similar line is drawn from a point opposite the
station index at the primary area boundary, tan-
gent to the primary turning arc. The corner for-
merly part of the primary area now becomes sec-
ondary area. The deletion areas are shown in Fig-
ure 17-10 by shading.

1716. CHANGEOVER POINTS (COP). Points
have been defined hetween navigation facilities
along airway/route segments which are called
“changeover points (COP).” These points indi-
cate that the pilot using the airway/route should
“change over” his navigation equipment to re-
ceive course guidance from the facility ahead of
the aircraft instead of the one behind. These COP
divide a segment and assure continuous reception
of navigation signals at the prescribed. minimum
enroute IFR altitude (MEA). They also assure
that aircraft operating within the same portion of
an airway or route segment will not be using azi-
muth signals from two different navigation facili-
ties. Where signal coverage from two facilities

Par 1715
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overlaps at the MEA, the COP will normally be
designated at the midpoint. Where radio fre-
quency interference or other navigation signal
problems exist, the COP will be at the optimum
location, taking into consideration the signal
strength, alignment error, or any other known
condition which affects reception. The effect of
COP on the primary and secondary obstacle
clearance areas is as follows:

a. Short Segments. If the airway or route seg-
ment is less than 102 NM long and the COP is
placed at the midpoint, the obstacle clearance
areas are not affected. See Figure 17-11.

SECONDARY AREAS

T'——"RIMARY AREA —L

Figure 17-11. COP EFFECT Short Airway or Route Segment
Par 1716 a

h. Long Segments. If the distance between two
Facilities is over 102 NM and the COP is placed at
the midpoint, the system accuracy lines extend
beyond the minimum widths of 8 and 12 NM,
and a flare results at the COP. See Figure 17-12.

SECONDARY AREAS
— PRIMARY AREA

Fignre 17-12.  COP EFFECT Long Airway or Ronte Segment
Par 1716 b
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. Offset COP. If the changeover point is offset
due to facility performance problems, the system
accuracy lines must be carried from the farthest
facility to a position abeam the changeover point,
and these lines on each side of the airway or route
segment at the COP are joined by lines drawn di-
rectly from the nearer facility. In this case the an-
gles of the lines drawn from the nearer facility
have no specific angle. See Figure 17-13.

Figwre 17-13  OFFSET COP, Par 1718 ¢

d. Dogleg Segment. A dogleg airway or route
segment may be treated in a manner similar to
that given offset COPs. The system accuracy lines
will be drawn to meet at a line drawn as the bisec-
tor of the dogleg “bend” angle and the boundaries
of the primary and secondary areas extended as
required. See Figure 17-14.

Figure 17-14  DOGLEG SEGMENT. Par 1716 d.

1717. COURSE CHANGE EFFECT. The
complexity of defining the obstacle clearance
areas is increased when the airway or route be-
comes more complex. Figure 17-15 shows the
method of defining the primary area when a radio
fix and a COP are involved. Note that the system
accuracy lines are drawn from the farthest facility

Chap 17
Par 1716
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Figure 17-15 COURSE CHANGE EFFECT Par 1717.

first, and govern the width of the airway or 1oute
at the COP. The application of secondary area
criteria results in a segment similar to that de-
picted in Figure 17-186.

Figure 17-16 APPLICATION OF SECONDARY AREAS "
Par 1717

1718. MINIMUM ENROUTE INSTRUMENT
ALTITUDES (MEA). An MEA will be esta-
blished for each segment of an airway/route from
radio fix to radio fix. The MEA will be established
based upon obstacle clearance over the terrain or
over manmade objects, adequacy of navigation fa-
cility performance, and communications require-
ments. Segments are designated West to East and
South to North. Altitudes will be established to
the nearest 100 foot increment; i.e., 2049 feet be-
comes 2000, and 2050 feet becomes 2100.

NOTE: Care must be taken to insure that all
MEAs based upon flight inspection information
have been corrected to and reported as true alti-
tudes above mean sea level (MSL).
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1719. PROTECTED ENROUTE AREAS. As
previously established, the enroute areas which
must be considered for obstacle clearance protec-
tion are identified as primary, secondary, and
turn areas. The overall consideration of these
areas is necessary when determining obstacle
clearances.

Section 2. VHF Obstacle Clearance

1720. OBSTACLE CLEARANCE, PRIMARY
AREA,

a. Nonmountainous Areas. The minimum ob-
stacle clearance over areas NOT designated as
mountainous under FAR 95 will be 1000 feet over
the highest obstacle.

h. Mountainous Areas. Owing to the action of
Bernoulli Effect and of atmospheric eddies, vor-
tices, waves, and other phenomena which occur
in conjunction with the disturbed airflow attend-
ing the passage of strong winds over mountains,
pressure deficiencies manifested as very steep
horizontal pressure gradients develop over such
regions. Since downdrafts and turgulence are
prevalent under these conditions, the hazards to
air navigation are multiplied. Except as set forth
in (1) and (2) below, the minimum obstacle clear-
ance over terrain and manmade obstacles, within
areas designated in FAR 95 as “mountainous” will
be 2000 feet.

(1) Obstacle clearance may be reduced to
not less than 1500 feet above terrain in the de-
signated mountainous areas of the Eastern United
States, Commonwealth of Puerto Rico, and the
land areas of the State of Hawaii; and may be
reduced to not less than 1700 feet above terrain in
the designated mountainous areas of the Western
United States and the State of Alaska. Considera-
tion must be given to the following points before
any altitudes providing less than 2000 feet of ter-
rain clearance are authorized.

(a) Areas characterized by precipitous ter-
rain.

(b) Weather phenomena peculiar to the
area.
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(¢) Phenomena conducive to marked pres-
sure differentials.

(d) Type of and distance between naviga-
tion facilities.

(e) Availability of weather services
throughout the area.

(f) Availability and reliability of altimeter
resetting points along airways/routes in the area.

(2) Altitudes providing at least 1000 feet of
obstacle clearance over towers and/or other man-
made obstacles may be authorized within design-
ated mountainous areas provided such obstacles
are NOT located on precipitous terrain where
Bernoulli Effect is known or suspected to exist.

NOTE: When approving MEAs with less than
2000 feet of obstacle clearance in designated
mountainous areas, a record of such approval will
be maintained by the Flight Inspection Field Of-

fice.

1721. OBSTACLE CLEARANCE, SECOND-
ARY AREAS. In all areas, mountainous and non-
mountainous, obstacles which are located in the
secondary areas will be considered as obstacles to
air navigation when they extend above the sec-
ondary obstacle clearance plane. This plane be-
gins at a point 500 feet above the obstacles upon
which the primary obstacle clearance area MOCA
is based, and slants upward at an angle which will
cause it to intersect the outer edge of the second-
ary area at a point 500 feet higher. See Figure 17-
17. Where an obstacle extends above this plane,
the normal MOCA shall be increased by adding
to the MSL height of the highest penetrating ob-
stacle in the secondary area the required clear-
ance (C), computed with the following formula:

D' 500 500 X D?
_—= or C = ——n—

D¢ C D

D' is the total width of the secondary area.

D¢ is the distance from the obstacle to the
OUTER edge of the secondary area.

NOTE: Add an extra 1000 feet in mountainous
arcas except where MEAs in enroute airspace
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areas are reduced under the provisions of par-
agraph 1720. In these cases, where the primary
area MOCA has been reduced to 1700 feet, add
700 feet to the secondary obstacle clearance, and
where the primary area MOCA has been reduced
to 1500 feet, add 500 feet to the secondary area
clearance value.

D" has a total width of 2 NM, or 12,152 feet out
to a distance of 51 NM from the enroute facility,

and then increases at a rate of 236 feet for each
additional NM.

NONMOUNTAINOUS 2 MOUNTAINOUS

Dl G ssNm=12,05200, )
ol % 68 NM= 18,064 Br. |
02= 8170 ft. i

Figure 17-17 CROSS SECTION, SECONDARY AREA
OBSTACLE CLEARANCES. Par 172).

2 = Distonce from OUTER sdge
of secondory otea.

o= 170 m.

o' = 16,184 10,

Figure 17-18. PLAN VIEW, SECONDARY AREA OBSTACLE
CLEARANCES. Par 1721,
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Example: An obstacle which reaches 1875 feet
MSL is found in the secondary area 6170 feet in-
side the outer secondary area boundary and 46
NM from the facility. See Figures 17-17 and 17-
18.

D! is 12,152 feet.
D* is 6170 feet.

500 X 6170
12,152

Obstacle height (1875) + 254 = 2129.
MOCA is 2100 feet.

= 253.8 (254 feet)

1722. OBSTACLE CLEARANCE GRAPH.
Figure 17-19 is a secondary area obstacle clear-
ance graph, designed to allow the determination
of clearance requirements without using the for-
mula. The left axis shows the required obstacle
clearance; the lower axis shows the distance from
the outer edge of the secondary area to the obsta-
cle. The slant lines are facility distance references.

Facility distances which fall between the charted
values may be found by interpolation along the
vertical distance lines.

a. Application. To use the secondary area ob-
stacle clearance chart, enter with the value
representing the distance from the outer edge of
the secondary area to the obstacle. In the
problems above this distance was 6170 feet. Pro-
ceed up to the “51 NM or less” line and read the
clearance requirement from the left axis. The
chart reads 254 feet, the same as was found using
the formula. To solve the second problem, reenter
the chart at 8170 feet and move vertically to find
68 NM between the 60 and 70 NM facility dis-
tance slant lines. The clearance requirement
shown to the left is 191 feet, the same as found
using the formula.

b. Finding the MOCA. The required clearance,
found by using the graph, is now added to the
MSL height of the obstacle to get the MOCA:

(1) 46 NM from facility:
254 + 1875 = 2129 (2100 MSL).

(2) 68 NM from facility:
191 + 1875 = 2066 (2100 MSL).
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BASE FOR GRAPH:
D! _ 500
Y C

C = Required clearance

DY = Width of Secondory Arsa

D2 = Distance between obstacle
ond QUTER edge of sacondary

o R M

DISTANCE (THOUSANDS OF FEET) FROM OBSTACLE TO OUTER EDGE OF SECONDARY AREA

Figure 17-19 SECONDARY AREA OBSTACLE CLEARANCE Par 1722

1723.-1729. RESERVED.

Section 3. Altitudes

1730. MINIMUM CROSSING ALTITUDES
(MCA). It is necessary to establish MCAs in all
cases where obstacles intervene to prevent a pilot
from maintaining obstacle clearance during a nor-
mal climb to a higher MEA after the aircraft pas-
ses a point beyond which the higher MEA applies.
The same vertical obstacle clearance requirement
for the primary and secondary areas must be con-
sidered in the determination of the MCA. See
paragraph 1718. The standard for determining
the MCA shall be based upon the following climb
rates, and is computed from the flight altitude:

SL through 5000 feet 150 ft/NM
5000 through 10,000 feet 120 ft/NM
10,000 feet and over 100 ft/NM

a. To determine the MCA, the distance from
the obstacle to the radio fix shall be computed
from the point where the centerline of the en
route course in the direction of flight intersects

Page 182

the farthest displacement from the fix. See Fig-
ures 17-20 and 17-21.

WED
MOA 3900 £ w G—pcet.
\‘l““'ﬁ“:i b..uﬁ'm 2008 “420° Mst
< i
MEA_5200° {s o YL/\
.-
=

1 MAXIMUM
 DISPLACEMENT
——ee e

Obatruction Height 4420'
Required Clearonce + 2000
MOCA A2 Obstruction = 6420°
Climb Valve * - T
MCA Required = 5900
MSL *Based ypon 6 NM @ 120 FT/NM

CISTACLE
o o
LINE

Figure 17-20 MCA DETERMINATION POINT. Par 1730

FIX DISPLACEMENT AREA,

Flight Direction
determine MCA
from this point

Flight Direction
determine MCA
from this point

Figure 17-21. DETERMINATION OF MCA Par 1730.
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b. When a change of altitudes is involved with
a course change, course guidance must be
provided if the change of altitude is more than
1500 feet and/or if the course change is more
than 45 degrees.

EXCEPTION: Course changes of up to 90
degrees may be approved without course guid-
ance provided that no obstacles penetrate the es-
tablished MEA requirement of the -previous
airway/route segment within 15 NM of the
boundaries of the system accuracy displacement
arca of the fix. See Figure 17-22 and paragraph
1740.b.(2).

Figure 17-22. MEA WITH NAVIGATION GAP AT TURNING
POINT. Par 1740 b (2)

1731. ENROUTE MINIMUM HOLDING AL-
TITUDES. Criteria for holding pattern airspace
are contained in FAA Handbook 7130.3 and pro-
vide for separation of aircraft from aircraft. The
criteria contained herein deal with the clearance
of holding aircraft from obstacles.

a. Area. The primary obstacle clearance area
for holding shall be based on the appropriate
holding pattern airspace area specified in FAA
Handbook 7130.3, Holding Pattern Criteria. No
reduction in the pattern sizes for “on-entry” pro-
cedures is permitted. In addition, when holding is
at an intersection fix, the selected pattern shall
also be large enough to contain at least 3 corners
of the fix displacement area. See paragraphs 284,
285, and Figure 37. A secondary area 2 miles
wide surrounds the perimeter of the primary area.

Chap 17
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b Obstacle Clearance. The minimum obstacle
clearance of the route shall be provided through-
out the primary area. In the secondary area 500
feet of obstacle clearance shall be provided at the
INNER edge, tapering to zero feet at the outer
edge. For computation of obstacle clearance in
the secondary area, see Appendix 2, paragraph 5
for use of Figure 123. Allowance for precipitous
terrain should be considered as stated in par-
agraph 323.a. The altitudes selected by applica-
tion of the obstacle clearance specified in this par-
agraph may be rounded to the nearest 100 feet.

¢. Communications. The communications on
appropriate ATC frequencies (as determined by
ATS) shall be required throughout the entire hold-
ing pattern area from the MHA up to and includ-
ing the maximum holding altitude. If the commu-
nications are not satisfactory at the minimum
holding obstacle clearance altitude, the MHA
shall be authorized at an altitude where the com-
munications are satisfactory. For communications
to be satisfactory, they must meet the standards
as set forth in FAA Handbook OA P 8200.1, The
U.S. Standard Flight Inspection Manual.

d. Holding Patterns On/Adjacent to ILS Cour-
ses. Holding patterns on or adjacent to ILS
courses shall comply with FAA Handbook 7130.3,
Holding Pattern Criteria, paragraph 54.

e. High Altitude. All holding patterns in the
high altitude structure shall be coordinated with
the Flight Standards National Field Office prior
to being approved.

1732.-1739. RESERVED.

Section 4. Navigational Gaps

1740. NAVIGATIONAL GAP CRITERIA.
Where a gap in course guidance exists, an airway
or route segment may be approved in accordance
with the criteria set forth in 1740.c., provided:

a. Restrictions.
(1) The gap may not exceed a distance which

varies directly with altitude from zero NM at sea
level to 65 NM at 45,000 feet MSL, and;

Par 1730
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(2) Not more than one gap may exist in the
airspace structure for the airway /route segment,
and;

(3) A gap may not occur at any airway or
route turning point, except when the provisions of
paragraph 1740.D.(2) are applied, and;

(4) A notation must be included on FAA
Form 8260-16 which specifies the area within
which a gap exists where the MEA has been esta-
blished with a gap in navigational signal coverage.
The gap area will be identified by distances from
the navigation facilities.

b. Authorizations. MEAs with gaps shall be
authorized only where a specific operational re-

uirement exists. Where gaps exceed the distance
in 1740.a.(1), or are in conflict with the limita-
tions in 1740.a.(2) or (3), the MEA must be in-
creased as follows:

(1) For straight segments:

(a) To an altitude which will meet the dis-
tance requirement of 1740.a.(1), or;

MEA OF AIRWAY OR
ROUTE SEGMENT

S 10 15 20 25 30 3B 40 45
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(b) When in conflict with 1740.a (1) or (2)
to an altitude where there is continuons course
guidance available.

(2} For turning segments. Turns to intercept
radials with higher MEAs may be allowed provid-
ed:

(a) The increase in MEA does< not exceed
1500 feet, and;

{b) The turn does not exceed 90 degrees,
and;

(¢) No obstacles penetrate the MEA of the
course being flown within 15 NM of the fix dis-
placement area. See Figure 17-22.

(3) When in conflict with 1740.b.(1) or (2) to
an altitude where there is continuous course guid-
ance available.

c. Use of Steps. Where large gaps exist which
require the establishment of altitudes which obvi-
ate the effective use of airspace, consideration
may be given to the establishment of MEA

i
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SAMPLE:
ENTER WITH MEA
OF 27,000
READ ALLOWABLE
GAP 39 NM

i
i

50 55 60 65 70 75 80 85 90

ALLOWABLE NAVIGATION COURSE GUIDANCE GAP (NAUTICAL MILES)

Figare 17-23. NAVIGATION COURSE GUIDANCE GAPS Par 1740
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“steps.” These steps may be established at incre-
ments of not less than 2000 feet below 18,000 feet
MSL, or not less than 4000 feet at 18,000 feet
MSL and above, provided that a total gap does
not exist for the segment within the airspace
structure. MEA steps shall be limited to one step
between any two facilities to eliminate continuous
or repeated changes of altitude in problem areas.
MEA changes shall be identified by designated
radio fixes.

d. Gaps. Allowable navigational gaps may be
determined by reference to the graph in Figure
17-23.

Example: The problem drawn on the chart shows
the method used to determine the allowable gap
on a route segment with a proposed MEA of
27,000 feet. Enter the graph at the left edge with
the MEA of 27,000 feet. Move to the right to the
interception of the diagonal line. Move to the bot-
tom of the graph to read the allowable gap. In the
problem drawn, a 39 NM gap is allowable.

1741.-1749. RESERVED.

Section 5. Low Frequency Airways or Routes
1750. LF AIRWAYS OR ROUTES.

a. Usage. LF navigation facilities may be used
to establish enroute airway/route segments. Then
use will be limited to those instances where an
operational requirement exists.

b. Obstacle Clearance Areas. See Figures 17-24
and 17-25.

(1) The primary obstacle clearance area
boundaries of LF segments are lines drawn 4.34
NM (5 statute miles) on each side of and parallel
to the segment centerline. These boundaries will
be affected by obstacle clearance area factors
shown in c. below.

(2) The LF secondary obstacle clearance
areas extend laterally for an additional 4.3¢ NM
on each side of the primary area. The boundaries
of the secondary areas are also affected by the ob-
stacle clearance area factors shown in c. below.

¢. Obstacle Clearance Area Factors. See Figures
17-24 and 17-25.

Chap 17
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Figure 17-24 LF SEGMENT PRIMARY OBSTACLE
CLEARANCE AREA Par 1750 b

Figure 17-25. LF SEGMENT SECONDARY OBSTACLE
CLEARANCE AREA Par 1750 b

(1) The primary area of LF segments is ex-
panded in the same way as for VHF airways/
routes. Lines are drawn at 5 degrees off the
course centerline from each facility. These lines
meet at the midpoint of the segment. Penetration
of the 4.34 NM boundary occurs 49.66 (50) NM
from the facility.

(2) The secondary areas are expanded in the
same manner as the secondary areas for VHF air-
ways/routes. Lines are drawn 7.5 degrees on each
side of the segment centerline. These 7.5 degree
lines will intersect the original 8.68 NM secondary
area boundaries at 65.93 (66) NM from the facil-

ity.
d. Obstacle Clearance.

(1) Obstacle clearance in the primary area of
LF airways or routes is the same as that required
for VOR airways/routes. The areas over which
the clearances apply are different, as shown in
paragraph 1750.c.

(2) Secondary area obstacle clearance re-
quirements for LF segments are based upon dis-
tance from the facility and location of the obsta-
cle relative to the inside boundary of the second-
ary area.

Par 1740
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(a) Within 25 NM of the facility the obsta-
cle clearance is based upon a 50:1 plane drawn
from the primary area boundary 50 feet above
the obstacle which dictates its MOCA and ex-
tending to the edge of the secondary area. When
obstacles penetrate this 50:1 plane, the MOCA
for the segment will be increased above that dic-
tated for the primary area obstacle as follows:

Distance from Primary Boundary Add to Height of Obstacle

0 -1 statute miles 300 feet
1 -2 statute miles 400 feet
2 -3 statute niles 300 feet
3 ~4 statute miles 200 feet
4 -5 statute miles 100 feet

NOTE: See Figure 17-26 for cross section view.
Also see (¢) below.

MOUNTAINOUS AREAS

NOMMOUNTAINGOUS AREAS

1
300 1
[—L‘__H —“ 1wo0rr. T [ L ‘x&‘

§

INCREMENTS INCREMENTS

i
4,34 NM—Af— 4,34 NM——te— pIma gy —-—sECONDARY

AREA AREA

Figure 1726 LF SEGMENT OBSTACLE CLEARANCE
WITHIN 25 NM OF ENROUTE FACILITY
Par 1750 d

(b) Beyond the 25 NM distance from the
facility, the secondary obstacle clearance plane is
flat. This plane is drawn from the primary area
boundary 500 feet above the obstacle which dict-
ates its MOCA and extending to the edge of the
secondary area. If an obstacle penetrates this sur-
face the MOCA for the segment will be increased
so as to provide 500 feet of clearance over the ob-
stacle. See Figure 17-27. Also see (c) below.

(c} Obstacle clearance values shown in (a)
and’ (b) above are correct for nonmountainous
areas only. For areas designated as mountainous
add 1000 feet.

1751.-1759. RESERVED.
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Figure 17-27 LF SEGMENT OBSTACLE CLEARANCE OVER
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Section 6. Minimum Divergence Angles
1760. GENERAL.

a. Governing Facility. The governing facility
for determining the minimum divergence angle
depends upon how the fix is determined.

(1) Where the fix is predicated on an off-
course radial or bearing, the distance from the fix
to the facility providing the off-course radial or
bearing is used.

(2) Where the fix is predicated on the radials
or bearings of two intersecting airways or routes,
the distance between the farthest facility and the
fix will be used to determine the angle.

h. Holding. Where holding is to be authorized
at a fix, the minimum divergence angle is 45 deg-
rees.

1761. VHF FIXES.

a. The minimum divergence angles for those
fixes formed by intersecting VHF radials are de-
termined as follows:

(1) When both radio facilities are located
within 30 NM of the fix, the minimum divergence
angle is 30 degrees.

(2) When the governing facility is over 30
NM from the fix, the minimum allowable angle
will be increased at the rate of 1 degree per NM
up to 45 NM (45 degrees).

Chap 17
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(3) Beyond 45 NM, the minimum divergence
angle increases at the rate of 1/2 degree per NM.

Example: Distance from fix to governing facility
is 51 NM. 51 — 45 = 6 NM. 6 X 1/2 = 3 addi-
tional degrees. Add to the 45 degrees required at
45 NM and get 48 degrees minimum divergence
angle at 51 NM.

b. A graph (Figure 17-28) may be used to de-
fine minimum divergence angles. Using the fore-
going example, enter the chart at the bottom with
the facility distance (51 NM). Move up to the
“VHF Fix” conversion line. Then move to the left
to read the angle — 48 degrees.

1762. LF OR VHF/LF FIXES.

a. Minimum divergence angles for LF or in-
tegrated (VHF/LF) fixes are determined as fol-
lows:

(1) When the governing facility is within 30

NM of the fix, the minimum divergence angle is
45 degrees.

20 40 50 ] 70

80
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(2) Bevond 30 NM the minimum angle must
be increased at the rate of 1 degree for each NM,
except for fixes on long overwater routes where
the fix will be used for reporting purposes and not
for traffic separation.

Example: The distance from the governing facility
is 51 NM. 51 — 30 = 21 NM. 21 X 1 = 21. Add
21 to 45 degrees required at 30 NM to get the re-
quired divergence angle of 66 degrees.

b. The graph (Figure 17-28) may be used to de-
fine minimum angles for LF or VHF/LF fixes.
Using the foregoing example, enter at the bottom
of the chart with the 51 NM distance between fa-
cility and fix. Move up to the “LF or IN-
TEGRATED FIX" conversion line, then left to
read the required divergence angle, 66 degrees.

1763.-1799. RESERVED.

.‘
2
=
=
i
=
23
g
e
i
=

fest
e
=

% 100 110 120

DISTANCE (NM) BETWEEN RADIO FIX AND *GOVERNING" FACILITY,

Figure 17-28 MINIMUM DIVERGENCE ANGLE FOR RADIO FIX Par 1761 b and 1762

Chap 17

Par 1761



8260.3B
7176

1. APPENDIX APPLICATION. The material
contained in these appendices applies to support
criteria contained in the several chapters of the
handbook. Appendix material includes:

a. Appendix 1, Paragraph 2. Glossary. A listing
of special terms and abbreviations to explain their
meaning and application to procedures and criteria.

b. Appendix 2. Procedures Charts. These charts
depict secondary area obstacle problems, solutions,
methods of computing glide slope threshold crossing
heights, glide slope antenna location, applications of
ILS/PAR obstacle clearance criteria, and an analy-
sis of obstacle clearances.

¢. Appendix 3. This appendix contains lists of
Figures, a list of Tables, and a list of References to
other publications.

d. Appendix 4 Tangents. A complete list of
tangents for angles from 0.0 to 9.0 degrees in hun-
dredths of degrees for application in solving glide
slope problems.

e. Appendix 5. Approach Lighting. This appen-
dix contains descriptions of standard approach
lighting systems and lists of other systems which
may be given the same visibility credit in the devel-
opment of military procedures.

f. Appendix 6. Alphabetical Index.
2, GLOSSARY, Definitions shown in this glossary
apply to Terminal Instrument Procedures Criteria
in this Handbook.

AL Approach and Landing (Chart).

Angle of Divergence (Minimum) The smaller of
the angles formed by the intersection of two courses,

radials, bearings, or combinations thereof.

Approach Surface Baseline An imaginary hori-
zontal line at threshold elevation.

Approving Authority Headquarters representa-
tives of the various signatory authorities shown in
the Foreword, Page iv.

BC Back Course (Localizer).

Appendix 1
Page 1

Circling Approach Area The area in which air-
craft circle to land under visual conditions after
completing an instrument approach.

Controlling Obstacle The highest obstacle rela-
tive to a prescribed plane within a specified area.

Note:In precision approach procedures where
obstacles penctrate the approach surface,
the controlling obstacle is the one which
results in the requirement for the highest
decision height (DH).

Dead Reckoning The estimating or determining
of position by advancing an earlier known position
by the application of direction and speed data. For
example, flight based on a heading from one VOR-
TAC azimuth and distance fix to another is dead
reckoning.

Diverse Vector An instruction issued by a radar
controller to fly a specific course which is not a part
of a predetermined radar pattern. Also referred to as
a “‘random vector”.

Decision Height (DH) The height, specified in
MSL, above the highest runway elevation in the
touchdown zone at which a missed approach shall
be initiated if the required visual reference has not
been established. This term is used only in proce-
dures where an electronic glide slope provides the
reference for descent, as in ILS or PAR.

DME Arc A course, indicated as a constant
DME distance, around a navigation facility which
provides distance information.

DME Distance The line of sight distance (slant
range) from the source of the DME signal to the
receiving antenna.

FACFinal Approach Course.

FAF Final Approach Fix.

Flight Inspection In-flight investigation and cer-
tification of certain operational performance charac-
teristics of electronic and visual navigation facilities
by an authorized inspector in conformance with the
U.S. Standard Flight Inspection Manual.
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Gradient A slope expressed in feet per mile, or as
a ratio of the horizontal to the vertical distance. For
example, 40:1 means 40 feet horizontally to 1 foot
vertically.

GPI Ground Point of Intercept. A point in the
vertical plane on the runway centerline at which it is
assumed that the straight line extension of the glide
slope intercepts the runway approach surface
baseline.

HAA Height above airport elevation.

HA T Height above touchdown zone elevation.

IACInitial Approach Course.

TAF Initial Approach Fix.

IC Intermediate Course.

IF Intermediate Fix.

JAL High Altitude Approach and Landing
(Chart).

LOC Localizer. The component of an ILS which
provides lateral guidance with respect to the runway
centerline.

LDA Localizer type directional aid. A facility of
comparable utility and accuracy to a LOC, but
which is not part of a full ILS and may not be
aligned with the runway.

MAP Missed Approach Point (Paragraph 272).

MDA Minimum Descent Altitude (Paragraph
320).

MHA Minimum Holding Altitude.

NDB(ADF) A combined term which indicates
that a nondirectional beacon (NDB) provides an
electronic signal for use with airborne automatic
direction finding (ADF) equipment.

Obstacle An existing object, object of natural

growth, or terrain at a fixed geographical location,
or which may be expected at a fixed location within

Par 2
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a prescribed area, with reference to which vertical
clearance is or must be provided during flight opera-
tion. For example, with reference to mobile objects,
a moving vehicle 17 feet high is assumed to be on an
Interstate highway, 15 feet high on other highways,
and 23 feet high on a railroad track, except where
limited to certain heights controlled by use or con-
struction. The height of a ship’s mast is assumed
according to the types of ships known to use an
anchorage.

Obstacle Clearance The vertical distance between
the lowest authorized flight altitude and a pre-
scribed surface within a specified area.

Obstacle Clearance Boxes when used in
figures which depict approach segments these boxes
indicate the obstacle clearance requirements in feet.

Operational Advantage An improvement which
benefits the users of an instrument procedure.
Achievement of lower minimums or authorization
for a straight-in approach with no derogation of
safety are examples of an operational advantage.
Many of the options in TERPs are specified for this
purpose. For instance, the flexible final approach
course alignment criteria may permit the ALS to be
used for reduced visibility credit by selection of the
proper optional course.

Optimum Most favorable. As used in TERPs,
optimum identifies the value which should be used
wherever a choice is available.

Positive Course Guidance A continuous display
of navigational data which enables an aircraft to be
flown along a specific course line.

Precipitous Terrain Terrain characterized by
steep or abrupt slopes.

Precision and Nonprecision These terms are used
to differentiate between navigational facilities which
provide a combined azimuth and glide slope guid-
ance to a runway (Precision) and those which do
not. The term nonprecision refers to facilities with-
out a glide slope, and does not imply an unaccepta-
ble quality of course guidance.

Primary Area The area within a segment in
which full obstacle clearance is applied.
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ROCRequired Obstacle Clearance.

Runway Environment The runway threshold or
approved lighting aids or other markings identifi-
able with the runway.

Secondary Area The area within a segment in
which ROC is reduced as distance from the pre-
scribed course is increased.

Segment The basic functional division of an in-
strument approach procedure. The segment is ori-
ented with respect to the course to be flown. Specific
values for determining course alignment, obstacle
clearance areas, descent gradients, and obstacle
clearance requirements are associated with each
segment according to its functional purpose.

Service Volume That volume of airspace sur-
rounding a VOR, TACAN, or VORTAC facility
within which a signal of usable strength exists and
where that signal is not operationally limited by co-
channel interference. The advertised service volume
is defined as a simple cylinder of airspace for ease in
planning areas of operation.

Appendix 1
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Threshold Crossing Height The height of the
straight line extension of the glide slope above the
runway at the threshold.

TDZ Touchdown Zone.

Touchdown Zone The first 3000 feet of runway
beginning at the threshold.

Touchdown Zone Elevation The highest runway
centerline elevation in the touchdown zone.

Transition Level The flight level below which
heights are expressed in feet MSL and are based on
an approved station altimeter setting.

Visual Descent Point (VDP) The visual descent
point is a defined point on the final approach course
of a nonprecision straight-in approach procedure
from which normal descent from the MDA to the
runway touchdown point may be commenced, pro-
vided visual reference is established.
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Appendix 2

PRECISION

1. COMPUTING GLIDE SLOPE THRES-HOLD
CROSSING HEIGHT.

2. Definitions.

(1) Straight Line Extension of GS. The
assumed path which the GS would follow if it were &
straight line in space from a point over the outer marker
to a point of interception with the approach surface
baseline.

(2) Threshold Crossing Height (TCH). The
height of the straight line extension of the GS above the
runway at the threshold.

(3) Established Glide Slope Angle. The angle of
the GS as determined by the currently effective
commissioning flight check. Flight inspection will
provide information concerning the height of the GS at
the outer marker, middle marker, or other point of
known distance from the runway threshold on final

approach.

(4) Runway Point of Intercept (RPI). The point
where the extended GS intercepts the runway centerline
on the runway surface,

b. Computation Method. The GS threshold
crossing height is computed as follows: (See figure
126).

(1) Multiply “D,” (the distance in feet from the
GP1 1o a point abeam the runway threshold “T”) by the
tangent of the established GS angle. The result is the
TCH

Figure 126. COMPUTING THRESHOLD
CROSSING HEIGHT. Par 1b.

(2) Problem: Find the TCH if:

GS angle is 2 1/2 °. (Tan is .04366).
Distance “D,” is 1,145 feet,

TCH =D, tan GS angle

= 1,145 x .04366

= 50 feet.

c. Glide Slope Antenna Location The GS antenna
will be sited in accordance with appropriate civil or
military installation standards to provide the desired
TCH and GPL

2 COMPUTATION OF GPI WHEN TCH IS
KNOWN. The GPl will be located abeam the
glideslope antenna only when the termain in the vicinity
of the nnway is perfectly flat. When the termain slopes
significantly between the runway threshold and the GS
antenna location, the GPI will not be located abeam the
GS antenna. This is because the GPI is the point at
which the straight line extension of the glideslope
intersects the approach surface base line (ASB). The
ASB has the same clevation as the runway threshold.
Therefore, the GPI will always be the same distance
from the threshold when TCH and GS angles are the
same. See figures 129, 129A, 129B, and 129C.

3. APPLICATION OF ILS/PAR OBSTACLE
CLEARANCE CRITERIA. Obstacle clearance in the
final segment is achieved through application of obstacle
clearance surfaces (OCS). See figure 127.

]o—s'/s' —le——10,000" ~———je——140,000' ——|

Figure 127. OBSTACLE CLEARANCE
SURFACES. Par3.

a. Definitions.

(1) Ground Point of Intercept (GPI). A point in
the vertical plane of the runway ceaterline at which it is
assumed that the straight line extension of the glideslope
intercepts the approach surface baseline.

(2) Approach Surface Baseline (ASBL). An
imaginary horizontal line at the threshold elevation.

(3) Final Approach OCS.
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Appendix 2
® Inner OCS (OCS). An incline plane

that originates at the ASBL 975 feet outward from GPI
and extends to a point 10,975 feet from GPL

(b) Outer OCS (OCSg). An incline plane
that originates at the 10,975’ point of the inner slope,
and extends 40,000 feet.

b. Evaluating the OCS. Compare obstacle height
to the appropriate OCS/transitional surface using
the formulae below.

(1) Inner OCS (OCSy. Calculate the height of
the OCS, at any distance D less than 10,975 feet from
GP] using the following formula:

OCS, Height Above THR = [(tan(gs)- 0.02366) x D ]- 20

where: gs = glideslope angle
D = distance from GPI in feet

(2) Outer OCS (OCSg). Calculate the height of
the OCS,, at any distance D greater than or equal to
10,975 feet from GPI using the following formula:

0CS,, Height Above THR = [(tan(gs) - 001866) x D } - 75

where: gs = glideslope angle
D = distance from GPI in feet

(3) Transitional Surface. Calculate the height of
the transitional surface (hy) at any distance (d) from the
edge of the primary arca measured perpendicular to the
final approach course using the following formulae.

Page2

0 a3 Tt
2) hy=a+h
@ . 1 A
Where s = gmount of suface TT.
adjustment N g b Primary OCS
b= OCS or OCSq as L ASBL
applopriate

¢ Evaluating the Visual Portion of the Final
Segment. See figure 128. Apply the criteria in
paragraph 251 to determine the effect of obstacles on

DH

Inner Surface

Figure 128, VISUAL SEGMENT SURFACES.
Par 3c.




RWY 815° MSL
ILS ANTENNA ELEVATION IS MEASURED
AT THE ANTENNA PAD (PROPOSED OR
os ESTABLISHED) WHEN TERRAIN DROPS
ANT. OFF RAPIOLY FROM RUNWAY TO
ANTENNA.
$1ausL CROSS SECTION
RUNWAYS WITH ZERO SLOPE
- Gs TCK = (TAN GS) (DIST ANT TO TH) - (TH
XI RPt ELEV-ANT ELEV)
o o TCH = (05241} (1000)- (18-614) = <8.41"
RUNWAY 3% 0520 GPl = TCH < TAN GS$
- $18° MSL  GPI = 43.41 « 08241 92163
/ RPI = GPI
1000", 814" MSL
hp—923.68 GPi/ AP

POSITIVE SLOPING RUNWAYS

os TCH = (TAN GS) (DIST ANT TO TH) -
(TH ELEV-ANT ELEV)
1Em TCH = (.05241) {1000} - (818-614) = 48.41°

GPl = TCH « TAN GS
OB MSL  GP! = .41« 06241 = 92188

(TCH) (DIST ANT FROM TH)

TCH « (RWY CROWN ELEY
ABEAM ANT - ANT ELEV)
923.08° 1]

RP {48.41) (1000
el  warsneT T

NEGATIVE SLOPING RUNWAYS

siemsL RPt »

as TCH = (TAN GS) (DIST ANT TO TH) - (TH
ELEV- ANT ELEV)
TeM TCH = (.05241) (1000)- (618-814) = 43.41°
oM. QP = TCH « TANGS
- Ty YT GPl = 48.41 « 05241 = 92268
ml" . APt = (TCH)(DISTANT FROM TH)
1000° $14° MSL TCH + (RWY CROWN ELEV
l—o ABEAM ANT - ANT ELEV)
23.48'0=1 GP1
L_m. APt APl = (48.:1)(1000) - 960

Figure 129. RPIVGPI/TCH COMPUTATIONS FOR ILS WITH
RAPIDLY DROPPING TERRAIN. Par 2, Appendix 2.
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0

CROSS SECTION

THE L8 G8 ANTENNA 13 ASSUMED TO BE
AT RUNWAY CROWN ELEVATION WHEN
TERRAIN FAOM AUNWAY TO ANTENNA
SITE (PROPOSED OR ESTABLISHED) HAS
A RELATIVELY SMOOTH AND UNIPORM
GRADIENT.

RUNWAY WITH ZERO SLOPE

08 ML

- —+]

TCH = (TAN G5} (DIST ANT FROM TH)
TCH » (.06241) (1000) = 82.41°

GPt = TCH * TAN GS
GPt = $2.41 « 08241 « 1000

RPM = GM

POSITIVE SLOPING RUNWAYS

* 1)

020° MSL
(31 3 f 38

Q14" MSL

Gh

TCH = (TAN G8) (DIST ANT FROM TH) -
{TH SLEV - RWY CROWN ELEV ABEAM ANT)
TCH = (.08241) (1000 - (615-820) = 84.4%"
GM a TCH « TAN GS

GM = 54.41 08241 = 103810

TOH + (TH ELEV - AWY CROWN
ELEV ABEAM ANT)

TAN GS

RM » 5‘-_"&%!‘__“”’ = 1000°

Rl =

NEGATIVE SLOPING RUNWAYS

AP 10" MSL

MUNWAY - e . - 618° MSL
e sr0e I{o..

10008 { 010° ML

TCK = (TAN GS) (DIST ANT FROM TH).
(TH ELEV - RWY CROWN ELEV ABEAM ANT)
TCH = {.08241)(1000) - (§18-818) = Q.41
GM = TCH « TANGS
QP = 5041 = 06241 = 06194
TCM +(TM ELEY - RWY CACWN ELEV
ABEAM ANT)

TANGS
fRM = a..‘ * ‘.‘u‘!l = 1000

Note: GP has same elevation as end of runway. AP 18 :he point wherg the satended §iide path

Intarcepis the runway centerling.

Figure 129A. RPI/GPITCH COMPUTATIONS FOR ILS WITH
RELATIVELY SMOOTH TERRAIN, Par 2, Appendix 2.
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SIPvARILN &

THE RPI IS LOCATED ON THE RUNWAY
CENTERLINE THE DISTANCE FROM THE PAR
ANTENNA TO THE RPI IS EQUAL TO THE
DISTANCE FROM THE PAR ANTENNA TO THE
TOUCHOOWN REFLECTOR. RP1 OISTANCE
FROM THRESHOLD MAY BE DETERMINED

ke _ FROM THE FORMULA.
PAR AZ ANTENNA  \Rapar_ |
» TOUCHDOWN RPl =A = B - C

——{ REFLECTOR
A = DIST ANT FROM TH

A B = DST REFLECT FROM ANT
C = DIST ANT FROM RWY CENTERLINE

RUNWAY WITH ZERO SLOPE

TCH (TAN GS) (DIST TH FROM RP1)
TCH = (0.04366) (1150) = %0.21°
GPl = TCH + TANGS

e GPl = 5021° + 0.04366 = 11%0
usL RP = GP

AP, GP}

1188.08°
1180°

TCH = (TAN GS) (DIST TH FROM RP1) +
(RP1 EL - THEL)
TCH = (0.04366) (1150) + (620-618) = 522
GPt = TCH + TANGS
GP = 52.21° +~ 0.04366 = 1195.83

10
ML

art
NEGATIVE SLOPING RUNWAYS

TCH = (TAN GS) (ST TH FROM RPY) -

R# . (THEL - RPIEL)
610’ NSL TCH = (0.04366) (1150) - (618-816) = 48.21°
e 018’ ML GP1 TCH TANGS
1104.31° GPt = 48.21" + 0.04366 = 110481’
1180°

Figure 129B. RPVGPI/TCH COMPUTATIONS FOR PRECISION
APPROACH RADAR. Par2, Appendix 2.
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Appendix 2

Antenna/Reflector Same Side Upslope Runway

e == S - N
J/ ',jm—:-m.__‘ - o

¢ Amtenge o : A

Antenna/Reflector Opposite Side Downslope Runway

-&:------r--;f;‘;-z"":ﬂ a1 ™

/ aatenns

REQUIRED INFORMATION'
ELEVATIONS (MSL): DISTANCES (FEET):
Runway threshold PAR AZ antenna (o reflector  (A)
Touchdown reflector TD reflector to threshold (®)
Runway crown in TDZ PAR AZ antenna to centerline (C)
RPI (if known) TD reflector to centerline D*).—
GLIDE SLOPE ANGLE: RUNWAY GRADIENT (if required)
®negative value if antenna and reflector are on same side of runway

COMPUTATIONS

STEP 1.  Determine the parallel-to-centeriine distance from the antenna to the touchdown reflector wh
correcting for any difference in distance from anjenna-to-ceateriine and reflector-to-centeriine.
Formula: |/ [A?- (C + D))*]

STEP 2.  Determine the parallel dlstance of the antenna-to-threshold. ~

Forwuls: Step 1 + Reflector-to-threshold distance (B)

STEP 3.  Determine the parallel distance from the sntenna to a point where the reflectcr would be if displaced
to the runway centerline and subtract this distance from the paraliel antenna-to-threshold distance.
This is considered touchdown point (TDP) for Naval appilcations.

Formula: supz-/w-c')
STEP 4 Determing the reflector height above the threshold elevation.

Formula: Reflector height - Threshold elevation .
STEP §.  Determine the distance from dlsplaced reflector position 1o GPL

Yormula: Step 4 ¢ Tangent GS
STEP 6 Determioe the distance from threshold to GPL. Formula: Step 3 + Step §
STEP 7. Determine the Threshold Crossing Height. Formula: GPI x Tangent GS
STEPS  Determine runway gradient if required.

Formula: (Runway crown clevatios - threshold elevation) ¢ Threshold-to-crown distance.
STEP 9. Determine the RPI distance from threshold.

Formaula:

RPI EL Known: (TCH - (RPI E1 - TH EI)) + Tangent GS

RPI EL Unknown:  (GPI x Tangent GS) + [Tangent G8 + (Gradient))

Figure 129C. RPYGPI/TCH COMPUTATIONS FOR USN/USA
PRECISION APPROACH RADAR. Par2, Appendix 2.
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8260.3B
7176

1. REFERENCES

a. Federal Aviation Regulations.

FAR 77

FAR97

FAR 121

FAR 171

Objects Affecting Navigable
Airspace.

Standard Instrument Approach
Procedures.

Certification & Operations: Air
Carriers and Commercial Opera-
tors of Large Aircraft.
Non-Federal Navigation
Facilities.

b. FAA Advisory Circulars.

AC 70/7460-1D Obstruction

AC 90-45A

AC 90-70

AC 91-14B

AC 91-16

AC 95-1

AC 120-28A

AC 12029

Marking and
Lighting.

Approval of Area Navigation
Systems for Use in the U.S. Na-
tional Airspace System.
Straight-in nonprecision instru-
ment approach procedures vi-
sual descent point (VDP),
Altimeter Setting Sources
Category II Operations — Gen-
eral Aviation Airplanes.

Airway and Route Obstruction
Clearances.

Criteria for Approval of Cate-
gory Illa Landing Weather
Minima.

Criteria for Approving Category
I and Category II Landing Min-
ima for FAR 121 Operators.

AC 150/5300-2C Airport Design Standards - Site

Requirements for Terminal Nav-
igational Facilities.

AC 150/5340-1D Marking of Paved Areas on

Airports.

AC 150/5340-4B Installation Details for Runway

AC 150/5340-13B High

Centerline and TDZ Lighting
Systems.
Intensity  Lighting
Systems.

AC 150/5340-14B Economy Approach Lighting

Aids.

AC 150/5340-16B MIRL System and Visual Ap-

proach Slope Indicators for Util-
ity Airports.

Appendix 3
Page 1

¢. FAA Directives.

1010.3A

1010.11

1010.39A

1010.43
1010.52

1010.55

6700.1

6700.10B

6700.12B

6850.2

6990.3

7130.3

7230.13

7232.5D

7400.2B

OA P 8200.1

8200.28A
8260.1
8260.15A

8260.18A

8260.19
8260.24B

Selection Order; Runway CL &
TDZ Lighting.

Selection Order; Separation of
Parallel Runways for Simultane-
ous ILS Approaches.

Selection Order; Category II
ALS.

Selection Order; MALS.
Selection Order; Lead-In Light-
ing System.

Selection Order; US National
Aviation System for the VOR-

TAC System.

Non-Federal Navigational
Facilities.

Non-Federal Navigational
Facilities.

Criteria for FAA Assumption of
Non-federal Navigational and
Air Traffic Control Facilities.
Visual Guidance Lighting
System.

Implementation of Standard
FAA STD-008 “Siting and In-
stallation Standards for RVR
Equipment for Category I & 11
Operations.”

Holding Pattern Criteria.

U.S. Air Force Special Training

Instrument Approach
Procedures.
Reduced Hours of Operation for

Airport Traffic Control Towers.
Procedures for Handling Air-
space Cases.

U.S. Standard Flight Inspection
Manual.

Simplified Directional Facilities.
Designated RVR Runway.

U.S. Army Terminal Instrument
Procedures Service.

Establishing Requirements for
Visual Approach Aids.

Flight Procedures and Airspace.
Category I ILS Threshold Cross-
ing Height.

Par 1



Appendix 3
Page 2

8260.26

8260.27

8260.28

8430.1A

Par 1

Establishing and Scheduling In-
strument Approach Procedure
Effective Dates

Effect of Runway Markings on
SIAP Visibility Minimums.

IFR Approval of the Interim
Standard Microwave Landing
System (ISMLS).

Operations Inspection & Surveil-
lance Procedures — Air Taxi Op-
erators & Commercial Operators
of Small Aircraft.

8430.6A

8430.10B

d. Other

IACC No. 4

8260.3B
7/76

Air Carrier Operations Inspec-
tor’s Manual.

IFR Approval of Private-Use
Microwave Landing Systems.

U.S. Government Specifications
for Flight Information Publica-
tions — Low Altitude Instrument
Approach Procedure.
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1. TABLE OF TANGENTS

Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

00 = .00000 1.36= 02374 1.82= .03178 2.28= .03981
01 = 00175 1.37= 02392 1.83= 03195 2.29= 03999
02 = .00349 1.38= .02409 1.84= 03213 23 = 04016
03 = 00524 1.39= 02426 1.85= .03230 231= 04034
04 = .00698 14 = 02444 1.86= .03247 232= 04051
05 = .00873 141= .02461 1.87= 03265 233= .04069
0.6 = 01047 142= 02479 1.88= 03282 2.34= .04086
0.7 = .01222 1.43= .02496 1.89= .03300 2.35= 04104
08 = .01396 1.4= 02514 19 = .03317 2.36= 04121
09 = 01571 1.45= .02531 191= .03335 237= .04139
1.0 = .01746 1.46= 02549 1.92= .03352 2.38= 04156
1.01= 01763 1.47= .02566 1.93= .03370 2.39= 04174
1.02= 01780 1.48= 02584 1.94= .03387 24 = 04191
1.03= 01798 1.49= .02601 1.95= 03405 241= 04209
1.04= 01815 1.5 = .02619 1.96= .03422 242= 04226
1.05= 01833 1.51= 02636 1.97= 03440 243= 04244
1.06= 01850 1.52= 02654 1.98= 03457 244= 04261
1.07= .01868 1.53= 02671 1.99= 03475 245= 04279
1.08= 01885 1.54= .02688 20 = .03492 246= .04296
1.09= 01903 1.55= .02706 201= .03510 247= 04314
1.1 = .01920 1.56= 02723 2.02= 03527 2.48= .04331
Lil= .01938 1.57= 02741 2.03= .03545 2.49= 04349
1.12= .01955 1.58= 02758 2.04= .03562 25 = .04366
1.13= 01972 1.59= 02776 2.05= 03579 2.51= .04384
1.14= 01990 1.6 = 02793 2.06= 03597 2.52= .04401
1.15= .02007 1.61= .02811 2.07= 03614 2.53= 04419
L16= .02025 1.62= 02828 2.08= .03632 2.54= 04436
1.17= .02042 1.63= 02846 2.09= .03649 2.55= .04454
1.18= .02060 1.64= 02863 2.1 = 03667 2.56= 04471
L19= 02077 1.65= .02881 2.11= 03684 2.57= .04489
12 = 02095 1.66= 02898 2.12= 03702 2.38= 04506
1.21= 02112 1.67= 02916 2.13= 03719 2.59= .04523
1.22= 02130 1.68= 02933 2.14= 03737 26 = 04541
1.23= 02147 1.69= 02950 2.15= 03754 2.61= 04558
1.24= 02165 1.7 = 02968 2.16= 03772 262= 04576
1.25= 02182 1.71= .02985 217= .03789 2.63= 04593
1.26= 02199 172= 03003 2.18= 03807 2.64= 04611
1.27= 02217 1.73= .03020 2.19= .03824 2.65= .04628
1.28= 02234 1.74= 03038 22 = .03842 2.66~= 04646
1.29= 02252 1.75= .03055 221= .03859 2.67= .04663
1.30= 02269 1.76= .03073 2.22= 03877 2.68= 04681
1.31= .02287 1.77= 03090 22)= 03894 2.69= .04698
1.32= 02304 1.78= .03108 2.24= .03912 27 = 04716
1.33= 02322 1.79= 03125 2.25= .03929 271= 04733
1.34= .02339 1.8 = 03143 2.26= .03946 2.72= .04751
1.35= 02357 1.81= .03160 2.27= .03964 2.73= 04768
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

2.74= 04786 322= 05626 37 = 06467 418= .07308
2.75= .04803 3.23= .05643 3.71= .06484 4.19= 07326
2.76= .04821 3.24= 05661 372= 06502 42 = 07344
2.71= 04838 3.25= 05678 3.73= 06519 421= .07361
2.78= 04856 3.26= 05696 3.74= 06537 422= 07379
2.79= .04873 327= 05713 315= 06554 423= .07396
2.8 = .04891 3.28= 05731 3.76= 06572 424=— .07414
2.81= .04908 3.29= 05748 377= .06589 4.25= .07431
2.82= 04926 313 = 05766 3.78= 06607 426= 07449
2.83= .04943 3.31= 05783 3.79= 06624 427= 07466
2.84= .04961 3.32= .05801 38 = 06642 4.28= 07484
2.85= .04978 3.33= .05818 381= .06660 429= 07501
2.86= .04996 3.34= .05836 3.82= .06677 43 = .07519
2.87= 05013 3.35= 05854 3.83= 06695 431= 07537
2.88= .05031 3.36= 05871 3.84= 06712 432= 07554
2.89= .05048 3137= 05889 31.85= 06730 433= 07572
29 = 05066 3.38= .05906 3.86= 06747 4.34= 07589
291= 05083 3.39= 05924 3.87= 06765 4.35= 07607
2.92= .05101 34 = 05941 3.88= 06782 4.36= .07624
293= 05118 341= .05959 3.89= .06800 437= 07642
2.94= .05136 342= 05976 39 = .06817 4.38= 07659
295= 05153 3.43= 05994 391= 06835 439= 07617
2.96= 05171 3.44= .06011 3.92= .06852 44 = 07695
297= 05188 345= 06029 3.93= 06870 441 = 07712
2.98= 05206 3.46= 06046 3.94= 06887 442= 07730
2.99= .05223 3.47= 06064 3.95= 06905 443= 07747
30 = 05241 3.48= .06081 3.96= .06923 4.44= 07765
3.01= 05258 3.49= 06099 397= .06940 4.45= 07782
3.02= 05276 3.5 = 06116 3.98= .06958 4.46= .07800
3.03= 05293 3.51= 06134 3.99= 06975 447= 07817
3.04= 05311 352= 06151 40 = .06993 4.48= 07835
3.05= .05328 3.53= 06169 401= 07010 449= .07853
3.06= 05346 3.54= 06186 4.02= 07028 45 = 07870
3.07= 05363 3.55= .06204 4.03= 07045 451= .07888
3.08= .05381 3.56= .06221 4.04= .07063 452= .07905
3.09= 05398 3.57= 06239 4.05= .07080 4.53= .07923
31 = .05416 3.58= .06256 4.06= .07098 4.54= .07940
311= .05433 3.59= 06274 407= 07115 4.55= 07958
2= 05451 3.6 = .06291 4.08= .07133 4.56= .07976
3.13= .05468 3.61= .06309 409= 07151 4.57= .07993
314= .05486 31.62= 06327 41 = 07168 4.58= 08011
3.15= .05503 3.63= .06344 4.11= .07186 4.59= .08028
3.16= .05521 3.64= 06362 412= .07203 4.6 = .08046
3.17= .05538 3.65= .06379 4.13= .07221 4.61= .08063
118= 05556 3.66= 06397 4.14= .07238 462= .08081
3.19= 05573 3.67= 06414 415= 07256 4.63= .08099
32 = .05591 3.68= 06432 4.16= 07273 4.64= 08116
321= .05608 3.69= .06449 4.17= 07291 4.65= 08134
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent
4.66= .08151 5.14= 08995 5.62= .09840 6.1 = .10687
4.67= 08169 5.15= 09013 5.63= .09858 6.11= .10705
4.68= 08186 5.16= 09030 5.64= 09876 6.12= 10722
4.69= .08204 5.17= .09048 5.65= .09893 6.13= .10740
47 = 08221 5.18= 09066 5.66= .09911 6.14= 10758
4.7 = 08239 5.19= .09083 567= .09928 6.15= 10775
4.72= 08257 52 = 09101 5.68= 09946 6.16= .10793
4.73= 08274 521= 09118 5.69= 09964 6.17= .10811
4.74= 08292 522= 09136 57 = .09981 6.18= .10828
4.75= .08309 5.23= 09154 57 = 09999 6.19= .10846
4.76= 08327 5.24= 09171 5.72= .10017 62 = .10863
4.77= .08345 5.25= .09189 573= .10034 6.21= .10881
4.78= .08362 5.26= 09206 5.74= .10052 6.22= .10899
4.79= .08380 527= 09224 5.75= 10069 6.23= .10916
48 = .08397 5.28= 09242 5.76= .10087 6.24= .10934
481= .08415 529= .09259 577= .10105 6.25= 10952
4.82= .08432 53 = 09277 578= 10122 6.26= .10969
4.83= 08450 531= 09294 579= .10140 6.27= .10987
4.84= 08468 532= 09312 58 = .10158 6.28= .11005
4.85= .08485 5.33= 09330 5.81= 10175 6.29= 11022
4.86= .08503 5.34= .09347 5.82= .10193 63 = .11040
4.87= .08520 5.35= 09365 5.83= 10211 6.31= .11058
4.88= 08538 5.36= 09382 5.84= .10228 6.32= 11075
4.89= 08555 5.37= 09400 5.85= .10246 6.33= .11093
49 = .08573 5.38= 09418 5.86— 10263 6.34= d1111
491= 08591 5.39= 09435 587= .10281 6.35= 11128
4.92= .08608 54 = .09453 5.88= .10299 6.36= 11146
4.93= 08626 541= 09470 5.89= .10316 6.37= 11164
494 = .08643 542= 09488 59 = 10334 6.38= .11181
495= .08661 543 = 09506 591= .10352 6.39= 11199
496= .08679 544= .09523 592= .10369 64 = 11217
497= .08696 5.45= 09541 593= 10387 6.41= 11234
4,98 = 08714 5.46= 09558 5.94= .10405 6.42= 11252
4.99=—= .08731 547= 09576 5.95= .10422 6.43= 11270
50 = 08749 548= 09594 5.96= .10440 6.44 == 11287
501= .08766 549= 09611 597= .10457 6.45= 11305
5.02= 08784 55 = 09629 598= 10475 6.46= 11323
503= .08802 551= 09647 5.99= .10493 647= 11341
5.04= {08819 5.52= .09664 60 = 10510 6.48 = 1358
505= 08837 5.53= 09682 6.01= .10528 6.49 = 11376
5.06= 08854 5.54= 09699 6.02= .10546 6.5 = 11394
507= 08872 5.55= 09717 6.03= .10563 6.51= .11411
5.08= 08890 5.56= 09735 6.04 = .10581 6.52= 11429
5.09= 08907 5.57T= 09752 6.05= .10599 6.53= .11447
51 = 08925 5.58= 09770 6.06= 10616 6.54= 11464
511= 08942 5.59= 09787 6.07= .10634 6.55= 11482
5.12= .08960 56 = .09805 6.08= .10652 6.56= .11500
513= .08978 5.61= {09823 6.09= .10669 6.57= 11517
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent

6.58 = 11535 7.06= .12385 7.54= 13236 8.02= -14090
6.59= 11553 7.07= .12402 7.55= .13254 8.03= .14107
6.6 = 11570 7.08= 12420 7.56= 13272 8.04= 14125
6.61= .11588 7.09= .12438 7.57= .13290 8.05= 14143
6.62= .11606 71 = .12456 7.58= 13307 8.06= 14161
6.63= 11623 T.ll= 12473 1.59= 13325 8.07= 14179
6.64= 11641 112= .12491 7.6 = 13343 8.08= 14196
6.65= 11659 713= 12509 1.61= 13361 8.09= 14214
6.66= 11677 7.14= 12527 1.62= .13378 8.1 = -14232
6.67= 11694 7.15= 12544 7.63= .13396 8.11= .14250
6.68= A1712 7.16= 12562 7.64= 13414 8.12= .14268
6.69= 11730 7.17= .12580 7.65= 13432 8.13= -14286
6.7 = 11747 7.18= 12597 7.66= 13449 8.14= .14303
6.71= 11765 7.19= 12615 7.67= .13467 8.15= .14321
6.72= 11783 72 = .12633 7.68= .13485 8.16= -14339
6.73= .11800 721= .12651 7.69= .13503 8.17= 14357
6.74= 11818 7.22= .12668 7.7 = .13521 8.18= 14375
6.75= .11836 7.23= .12686 7.71= .13538 8.19= .14392
6.76= .11853 7.24= .12704 1.72= 13556 8.2 = .14410
6.77= 11871 7.25= 12722 7.73= 13574 8.21= .14428
6.78= .11889 1.26= 12739 7.74= 13592 8.22= .14446
6.79= .11907 7.27= 12757 7.75= .13609 8.23= .14464
68 = 11924 7.28= 12775 7.76= 13627 8.24= .14481
6.81= .11942 7.29= 12793 1.77= 13645 8.25= .14499
6.82= .11960 73 = .12810 7.78= .13663 8.26= .14517
6.83= 11977 731= .12828 7.79= .13681 8.27= .14535
6.84= .11995 7.32= .12846 78 = .13698 8.28= .14553
6.85= .12013 7.33= .12864 7.81= .13716 8.29= 14571
6.86= .12031 7.34= .12881 7.82= .13734 83 = .14588
6.87= .12048 7.35= .12899 7.83= 13752 8.31= .14606
6.88= .12066 7.36= 12917 7.84= .13769 8.32= 14624
6.89= .12084 137= .12934 7.85= 13787 8.33= .14642
69 = 12101 7.38= .12952 7.86= .13805 8.34= .14660
691= 12119 7.39= .12970 7.87= .13823 8.35= .14678
6.92= 12137 74 = .12988 7.88= .13841 8.36= .14695
6.93= 12154 741= .13005 7.89= .13858 8.37= 14713
6.94= 12172 71.42= .13023 79 = .13876 8.38= .14731
6.95= 12190 7.43= 13041 791= .13894 8.39= .14749
6.96= .12208 7.44= .13059 7.92= 13912 84 = .14767
6.97= 12225 7.45= .13076 7.93= .13930 841= 14785
6.98= 12243 7.46= .13094 7.94= 13947 8.42= .14802
6.99= .12261 7.47= 13112 7.95= .13965 8.43= .14820
70 = 12278 7.48= .13130 7.96= .13983 8.44= .14838
101= .12296 7.49= 13147 7.97= .14001 8.45= .14856
1.02~ 12314 15 = 13165 7.98= .14018 8.46= .14874
7.03= .12332 7.51= .13183 7.99= .14036 8.47= .14892
7.04= .12349 7.52= .13201 8.0 = .14054 8.48= .14909
1.05= 12367 7.53= .13219 8.01= .14072 8.49= .14927
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Degrees Tangent Degrees Tangent Degrees Tangent Degrees Tangent
8.5 = .14945 8.63= 15177 8.76= 15409 8.89= .15642
8.51= .14963 8.64= 15195 8.77= 15427 89 = .15660
8.52= .14981 8.65= .15213 8.78= .15445 891= 15677
8.53= .14999 8.66= 15231 8.79= 15463 8.92= .15695
8.54= 15016 8.67= 15249 88 = 15481 8.93= 15713
8.55= .15034 8.68= .15266 8.81= .15499 8.94= 15731
8.56= 15052 8.69= 15284 8.82= 15517 8.95= 15749
8.57= .15070 8.7 = 15302 8.83= 15534 8.96= 15767
8.58= 15088 8.71= .15320 8.84= .15552 8.97= .15785
8.59= .15106 8.72= 15338 8.85= .15570 8.98 = .15803
8.6 = 15124 8.73= 15356 8.86= 15588 8.99= .15821
8.61= 15141 8.74= 15374 8.87= .15606 9.0 = .15838
8.62= 15159 8.75= 15392 8.88= 15624
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1. APPROACH LIGHTING SYSTEMS. An
approach lighting system is a configuration of
signal lights disposed symmetrically about the
extended runway centerline starting at the
landing threshold and extending outward into the
approach zone. Several systems are designed with
rows of lightbars, wing lightbars, and
distinguishable crossbars to provide visual cues
for runway alignment, height perception, roll
guidance, and horizon references. Some systems
are augmented with a single row of flashing lights
aligned on the extended runway centerline. When
a single row of flashing lights is employed as an
independent system, only the runway alignment
cue is provided. At civil airports, systems used in
conjunction with precision approaches (such as an
ILS) shall be a minimum length of 2,400 feet at
locations which have a glide slope of 2.75° or
higher. Locations which have a glide slope less
than 2.75° require a 3,000 foot system. For
nonprecision approaches, the systems are 1,400
feet. Detailed configurational layouts and
specifications are depicted in FAA Handbooks
6850.2 and 6850.5 for U.S. standard installations.
For military airports, see applicable service
directives.

«. Sequenced  Flushers. Those approach
lighting systems designated with flashing lights
are augmented with a system of sequenced
flashing lights. Such lights are installed at each
centerline bar normally starting 1,000 feet from
the threshold out to the end of the system. These
lights emit a bluish—-white light and flash in
sequence toward the threshold at a rate of twice
per second.

h. RAIL. Runway Alignment Indicator
Lights. RAIL consists of sequenced flashing lights
installed on the extended runway centerline
beyond the associated approach lighting system.
The first light is located 200 feet from the lightbar
farthest from the runway threshold. Successive
units are spaced 200 feet apart outward into the
approach zone for a specified distance.

2. NONSTANDARD SYSTEMS.  Approach

lighting systems other than the U.S. standard
installations may be considered equivalent to the
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standard systems for the purpose of formulating
minimums authorized for military procedures,
provided requirements of paragraph 344 are met.
This  appendix illustrates several non-U.S.
standard systems and is offered as a guide to the
determination of equivalency.

3. ALSF-1 (Type A;)*. Approach Lighting
System  with Sequenced Flashing Lights,
Category I Configuration.

a. System Deseription. The category I ALSF
(ALSF-1) consists of a centerline lightbar
approximately 13 1/2 feet long with five equally
spaced lights at each 100-foot interval, starting
300 feet from the runway threshold and
continuing out to 2,400 or 3,000 feet from the
threshold. The centerline lightbar at 1,000 feet
from the threshold is 100 feet long and contains
21 lights. All of the aforementioned lights are
white. The lightbar 200 feet from the threshold is
50 feet long, contains 11 red lights, and is called
the terminating bar. Two lightbars, each
containing five red lights, are located 100 feet
fiom the threshold, one on either side of the
centerline, and are called wingbars. A row of
green lights on 5-foot centers is located near the
threshold and extends across the runway
threshold and outwards a distance of
approximately 45 feet from the runway edge on
either side of the runway. See Figure 134.

b. Equivalent  Systems.  When  the
characteristics described in paragraph 3a exist in
the following systems, the appropriate visibility
reductions may be applied to MILITARY
instrument approach procedures and FAR 121
operations at foreign airports.

Type* Description

B U.S. Configuration B

BN Former NATO Standard C

BP NATO Standard *

] Calvert (United Kingdom)

O Centerline High Intensity (Europe)

T  Centre Row DOT Standard High
Intensity (Canada)
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*NOTE: “Type” refers to the system
ilentification letters assigned to approach lighting
as shown in the Interagency Air Cartographic
Committee (IACC) Specification IACC No. 4.
These identification letters are shown on the
Approach Lighting Legend Sheets published with

Cicil and  Military  Instrument  Approach
Procedures.

ALSF -1 ALSF-2 SALS
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Figure 134 APPROACH LIGHTING SYSTEMS.

4. ALSF-2 (Type A). Approach Lighting System
with Sequenced Flashing Lights.

a. System Description. The category 1I
ALSF (ALSF-2) differs from the category I
configuration only in the inner 1,000 feet (nearest
the threshold) of the system. The outer 1,400 or
2,000 feet of both systems are identical. The
2,400-foot system is authorized by Order 6850.9

Page 2
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Figure 135. SYSTEMS EQUIVALENT TO U.S
STANDARD A,, ALSF—I

when the glide slope angle is 2.75° or higher,
while the 3,000—foot system is authorized when
the glide slope angle is less than 2.75°. The
terminating bar and wingbars of the category I
configuration are replaced with centerline bars of
five white lights each. In addition, there are
lightbars (three red lights each) on either side of
the centerline bars at each light station in the
inner 1,000 feet. These are called siderow bars.
Also there is an additional bar 500 feet from the
threshold. These lights form a crossbar referred to
as the 500-foot bar. The category II configuration
is shown in Figure 134.

b. Equivalent Systems. None.

Par 3



4/1/83

5. SALS. (Type Ag) Short Approach Light
System.

a. System Description. The Short Approach
Light System is an installation which consists of
the inner 1,500 feet of the standard ALSF-1
TYPE A, described in paragraph 3 of this
appendix. The system provides roll guidance, a
distinctive marker at 1,000 feet from the
threshold, and distinctive threshold. See Figure
134.

NOTE: SALS is programed to be phased out or
retrofitted.

b. Equivalent Systems. When the
characteristics described in paragraph 5a exist in
the following systems, the appropriate visibility
reductions may be applied to MILITARY
instrument approach procedures and to FAR 121
operations at foreign airports. See Figure 136.
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Figure 136. SYSTEMS EQUIVALENT TO SALS, SSALS, SSALF,
MALS, AND MALSF.
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Type* Description

Al  Centerline and Bar (South America)
I Air Force Overrun (U.S.)
N Narrow Multi—Cross (British)
E Two Parallel Rows (U.S.)
AF  Overrun Centerline High
Intensity (Europe)
D  Navy Parallel Row and Crossbar (U.S.)

8. SSALS, SSALF, and SSALR. (Type Aj).
Short Simplified Approach Lighting System;
Short Simplified Approach Lighting System with
Sequenced Flashers; and, Short Simplified
Approach Lighting System with Runway
Alignment Indicator Lights, respectively. See
Figure 137.

NOTE: SSALS and SSALF are being phased out.
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“igure 137. %&;{gLIFIED SHORT APPROACH LIGHTING SYS-
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a. Systems Description.

(1) SSALS. The SSALS consists of
seven five-light bars located on the extended
runway centerline with the first bar located 200
feet from the runway threshold. Two additional
five-light bars are located one on each side of the
centerline bar, 1,000 feet from the runway
threshold, forming a crossbar 70 feet long. All
lights of the system are white.

(2) SSALF. The SSALF consists of a
SSALS with three sequenced flashers that are
located at the last three lightbar stations.

(3) SSALR. The RAIL portion of the
SSALR consists of five or eight sequenced flashers
located on the extended runway centerline. The
first flasher is located 200 feet from the approach
end of the SSALS with successive units located at
each 200-foot interval out to 2,400 or 3,000 feet
from the runway threshold.

b. Equivalent Systems.

(1) SSALS and SSALF. When the
characteristics described in paragraphs 6a (1) and
(2) exist in the systems shown in Fi 138, the
appropriate visibility reduction may be applied to
MILITARY instrument approach procedures.

(2) SSALR. When the character-
istics described in paragraphs 8a (1) and (3) exist
in the systems shown in Figure 138, the
appropriate visibility reduction may be applied to
MILITARY instrument approach procedures.

Type Description

BQ  Centre and Double Row RCAF
Standard (Canada)

BO  Centre Row Modified Calvert (Canada)

Page 4
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- CENTRE & DOUBLE ROW

CENTRE ROW

Figure 138. SYSTEMS EQUIVALENT TO SSALR AND MALSR.

7. MALS, MALSF (Type A4), and MALSR (Type
Ag). Medium Intensity Approach Lighting
System; Medium Intensity Approach Lighting
System with Sequenced Flashers; and, Medium
Intensity Approach Lighting System with
Runway Alignment Indicator Lights, respectively.
See Figure 139.

a. Systems Description.

(1) MALS. The MALS consists of seven
five-light bars located on the extended runway
centerline with the first bar located 200 feet from
the runway threshold and at each 200-foot
interval out to 1,400 feet from the threshold. Two
additional five-light bars, one on each side of the
centerline bar, 1,000 feet from the runway
threshold form a crossbar 66 feet long.
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Figure 139. MEDIUM INTENSITY APPROACH LIGHTING SYS-
TEMS.

(2) MALSF. The MALSF consists of a
MALS with three sequenced flashers located at
the last three lightbar stations.

(3) MALSR. The RAIL portion of the
MALSR consists of five or eight sequenced
flashers located on the extended runway
centerline. The first flasher is located 200 feet
from the approach end of the MALS with
successive units located at each 200—foot interval
out to 2,400 feet from the runway threshold.

b. Equivalent Systems.

(1) MALS and MALSF. When the
characteristics described in paragraphs 7a (1) and
(2) exist in the systems shown in Figure 136, t.he
appropriate visibility reductions may be applied
to MILITARY instrument approach procedures.

(2) MALSR, When the characteristics
described in paragraphs 7a (1) and (3) exist in the
systems shown in Figure 138, the appropriate
visibility reductions may be appli to
MILITARY instrument approach procedures.

Par:7

un:annout‘mon nn%{ unnonuu!unnnuug[ nnuounu:gununng

8260.3B CHG 4
Appendix 5

8. ODALS. Omnidirectional Approach Lighting
System.

a. System Description. The system
consists of seven strobe lights located in the
approach area of a runway. Five of these strobes
are located on the extended runway centerline
starting 300 feet from the runway landin
threshold and each 300-foot interval out to an
including 1,500 feet from the threshold. The other
two strobes are located on the sides of the runway
threshold. The strobe lights flash in sequence
toward the runway at a rate of once per second
with the two units located at the runway end
flashing simultaneously. The strobes have three

intensity steps. See Figure 140
ODALS LDIN REIL
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Figure 140. OMNIDIRECTION, LEAD-IN, AND RUNWAY END
IDENTIFIER LIGHTING SYSTEMS

b. Equivalent  Systems. When the
characteristics described in paragraph 8a exist in
the systems shown in Figure 141, the appropriate

visibility reductions may be appli to
MILITARY instrument approach prmecthres.
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Type Description

BG  Left Single Row (Canada)

BR Centre Row RCAF (Canada)

S Cross (Europe-Africa)

M  Single Row Centerline
(Europe—Asia-South America)

BF  Centre Row RCAF (Canada)

X  Centerline, Two Crossbars
(Eurape-Africa)

9. LDIN, Lead-In Lighting System.

a. System Description. The LDIN is usually
installed as a supplement to 8 MALS or SSALS.
This portion of the facility consists of a number of
sequenced flashing lights beginning at a distance
from the threshold determined by the need and
terrain. These lights flash twice per second in
sequence toward the threshold, have no intensity
control, and operate on all brightness steps of the
controlling system. The LDIN configuration is
shown in Figure 140.

4/1/83

b. Equivalent Systems. The Hong Kong
Curve (British), Type BE, is equivalent to the
LDIN system. See Figure 142,

HONG KONG CURVE
H
2.
[ ]
[ ]
®
%
®

o./‘.‘
....l

Figure 143. SYSTEM EQUIVALENT TO LDIN.
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(X)) CENTERLINE 2 cRosSBARS

Figure 141. SYSTEMS EQUIVALENT TO U.S. ODALS paragraph
&, appendix 5.
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10. REIL. The Runway End Identifier Lights
consist of a pair of condenser discharge fixtures
identical to the sequenced flasher light system.
The optimum location for the fixtures is at the
runway threshold, 40 feet out on each side,
measured from the runway edge. See Figure 140.

11. HIRL. High Intensity Runway Lights are
used to outline the edges of paved runways during
periods of darkness and low visibility. The light
units are elevated and equipped with lenses which
project two main light s. Standards for
design, installation, and maintenance are found in
AC-150/5340-24.

12. MIRL., Medium Intensity Runway Lights are
elevated and omnidirectional fixtures, with clear
lenses. They may be used to light paved runways
or unpaved landing strips. Standards for design,
installation, and maintenance may be found in
AC-150/5340--24.

13. TDZ/CL. Runway Centerline and
Touchdown Zone Lighting. This system consists
of touchdown zone lights and runway centerline
lights. In the touchdown zone, two rows of
transverse lightbars are located symmetrically
about the runway centerline. The bars are spaced
longitudinally at 100—foot intervals. Each lightbar
consists of three unidirectional lights facing the
landing threshold. The rows of lightbars extend to
a distance of 3,000 feet, or one-half the runway
length for runways less than 6,000 feet, from the
threshold with the first lightbar located 100 feet
from the threshold. The runway centerline
lighting system consists of bidirectional fixtures
installed at 50-foot intervals along the entire
length of the runway centerline. The last 3,000
foot portion of the lighting system is color coded
to warn pilots of the impending runway end.
Alternate red and white lights are installed as seen
from 3,000 feet to 1,000 feet from the runway
end, and red lights are installed in the last 1,000
foot portion. Installation details may be found in
AC 150/5340-4C.
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RUNWAY LENGTH
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Alignment Options, NDB Final . . ... cvvvtevrrtvneenanttroeersrssssessscassssansss 613,713
Alignment, Approach Course ..... e cesaene ceeecasas seeresasasesessaessesres 342
Alignment, Arc Initial Course ... ..cciivrrveersasecsrssorssscersassns B & ¥ 4
Allgnment,ArcIntennedlateApproachSegment P £ X
Alignment, ASR Diverse VECIOIS .. ...ccuveovvracnssoresssonrssssaosasssssnsnsesaseasss 1041
Alignment, ASR Final ........ Cheieicaa Ceesesesesaanennan eeiaeeeenanraaassses 1044
Allgnment, ASR Initial .. ....c.cui0iiiieieiiiironiosresartsssessssesssransssocessas 1041
Alignment, ASR Intermediate .........co0vseevssensssosorscrsosssssserossenarsoeses 1042
Alignment, Circling Final Approach Area .......... .. i ieieiernnesanss s eanenes eor. 260
Alignment, DF Final ....... et seaseeversrrteeate it es s anans thesesrs e en s 813
Alignment, DR Initial Approach Segment ........... T X & |
Alignment, Final Approach, VOR ......... Ceseseesrensrest s eaans ceerrsaaasaeees 413,423
Alignment, Holding ......co00t0eeaaanen Cetisaeasaeens s en ey et erereanes 291
Allgnment, ILS Final ............ P & ]
Alignment, Initlal and Intermediate Segments .. .......ceeevereitesossacsnssrosessonses 232
Alignment, LocallZer ... ....cotivevcienrrroteaansreresaatarstetseananarasrsovenss 952
Alignment, Missed Approach . ....uvtveiiervrencinrvrscorsorasorssesrovsossncsess 271
Alignment, NDB Final Approach ............... Ceseseresassnssseessasasasssss 013,623, 713
Alignment, PARFinal . ..... .t ettt enitratocerrtososssnsnonssnnns e iaae s 1020
Allgnment,PmcedureTumImtmlApproachSegment T X
Alignment, RNAV Final ................ Ceiaeaeiesesnereneesarsssssersraeanssases 1823
Alignment, RNAV Initial .............. e e s eeeeeiaasa st . 1821
Alignment, RNAV Intermediate ... ...ccuvveeroinsonscnnsrocronssansssssssoessassess 1522
Alignment, SDF Final Approach ..... TIPS € ) &
Alignment, Straight Initial Course . .......00verertnvsrtterortsssossnsenss ceesaeeanes 232
Allgmnent,StralghtlntermedlateAppmachSegments I ¥ ]
Alignment, TACAN Arc Final . .......vcverrrieienrnrovencossvosrsssanssnsossesseass 523
Alignment, Teardrop Penetration Initial Approach e earane e crreserecsssenarsaeness 238
Allgnment, VDP . .. et ceesreeceatsosasantstotossesssesasestosossossasrsassesss ... 251
Alignment, VORFINal . ......c0tiutitinerioencenrvossrosnesssasscssassanssesases 513
Alignment, VORTAC Arc Final ................ ..., P * X
Alignment, VOR/DME Arc Final ...... D 523
Alongtrack Distance FIX ... 0vouterievisriosnenntsesonssosssnassssnssevessssansssss 1501
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Alongtrack Fix Displacement ..........ccc0ttensarosncas feeeaerrana seseseaesss. 1501, 1520
ALS for ILS Category II ......... N T Y. -
ALSF-1 ........ .. . ) 4
ALS ... .. el Ceeaeee e et er ittt Ceretreraeaas seveane «ve. AS-1
Alternate Minimums ........ 1]
Alternate Missed Approach Procedure ..........ccoitteetiuvecrensrosncnssosscsansases 270
Altitude Difference, Procedure Turn Completion ....... P esiseetaarstbtece e creeseseees 234
Altntudelnss,PenetratlonTumlnitialApproach ceerenerens & L
Altitude Selection ....... I X} |
Altitude Selection, ASR ... ... ittt iirtnetsnersoesesrnsssrsossssssssosssesass 1043
Altitude Selection, ILS .. ... ...ttt iracanns Cisiresenann Cesestsssarsssnsses 924
Altitude Selection, Initial Approach . ..... ... et osnesserenrsrsseassssessossnarss 231
AlmudeSelection,lntermediateAppmach t e it et s e sse sttt aaas et s e st eees 241
Altitude Selection, PAR .......... T 1119
Altitude Selection, Simultaneous ILS , ... i vttt ter ot isrsectorocrstrossssccnssnscenrs 994
Altitudes (Heli) ... .00ttt ittt iinenntrannssnssensasssssosssseseasssasanssss 1126
Altitudes, Emergency Safe .................. P e se et s e inteccatrece et e e . 221
Altitudes, Minimum Safe .. .........0 ittt vitervtarrsrosvscnsscsasrsssssesssnsnses 221
Altitudes, Minimum Seclor ,..... .00 evtesotsosorvrassrossrossosssssonsosersonsss 221
Altitude, Initial, ILS . . . ... . ittt iiteerisoanrsrensnanananes e sresenaans ceseeens 924
Altitude, Intermediate Approach ...... Cevenaan teesrertrerestessetnraseeesnrssereass 924
Altitude, Minimum Descent ........ Ceesecessees st et seretrarsecssssesesessess See MDA
Altitode, Minimum Safe, DF ............... e esaeas ceeeas s et e esans teeseeannas 810
Altitude, Minimum Sector .. ... ..ottt teivrrortonsoesssrtsoarosscensssssssenssnsee 221
Almude,Minimum,lnitialApproach trecc i erareesr et rrenesaasereanesseosvasnoesss 231
Altitude, Missed Approach .. ....... ..ottt rrruieesonrsonssnsssannson cer e .. 270
Altitude, Penetration Turn ., ..... S et sesesssresnsrt st sesenessersssrtaasescnnnnsess 423,924
Altitude, Penetration Turn, DF . . ... ... 00t vsoerrarsoseororssesrsscrecrssronesssesss 813
Altitude, Procedure Turn Completion ................. ceneee N et s i 24
Altitude, Procedure Turn, DF ...... trsece it saar s T ) & ]
Altitude, Procedure Turn, ILS .« i ittt i tnnreeosrstsorsssnersssssosssssssasasssscsens 924
Altitude, Procedvre Turn, NDB ... ... ..t vinvnennconns st ee et et ae ... 613,623
Altitude, Units Used .. .....c0c0000es D ) (]
Ambiguity - Cone ...ttt ittt et ettt ieseosnaressvarsesoesrnsess 1502
Analysis of Obstacle Clearance ...... P ¥ 2 4
Angle of Convergence, NDB Final . ...... . it itiiieanitrtttasssesscssnssssssssssesss 613
Angle of Divergence ........ P Y B ]
Angle of Divergence, Holding Fix ............... ... 00t seesenne et resnesann 287
Angle of Divergence, Teardrop Procedure Turn . ........ccoeverocvrrrssosssnassesaosssss, 234
Angle of Interception, Initial and Intermediate Segments . ....c..ccoeteeerccaerrtsreceacrsnees 232
Angle of Interception, Simultaneous ILS Localizer ..........icvveiiieciinencancassen ce. 994
Angle of Intercept, DR Initial Segment ........ D & &
Angle of Intercept, PAR ... ...ttt tenvrvranssstrvvoosssroeatonssssnnseseecsso. 1014
Angle of Intersection, ILS ... ... .0t itreentnrieniosccarstonarssonssosnscarsseoee 923
Angles, Minimum Divergence ....... B T T 1]
Angle, Glide Slope, PAR . ..... Ceveee PPN 1 >
Angle, ILS Glide Slope ......... Ce s rercaer e eaa cheeiasaeen ceeaen feeseeiaa 936
Antenna Mast Height, ILS .. ... ..ttt ietteertenectssrosarsstssrsssssessosssacsssss 936
Application of AppendiX .. ...t viiriiatreirovertererssrossasrssrirrsesscasssss Al-l
Application of Approach Category ...... et e e s eeceran et s s et attecans s s aasnnan 213
Application (Hell.) . ... ..ottt ittt errennnnrnstrsenrsnsrancsasas «... 1106, 1125
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Application, Departure Criteria ..... creeesaas Geseresrenssasenans eeesesanssssaneseas 1201
Application, Turning Area Criterid  .......coiiveirtsreetssersoseroscsssesssssssesasss 1714
Approach Categories (Hell.) .......c.i00teenreenisreannsesossetissssssaarsessnsssss 1108
Approach Categorles ........ theeserrecesnans Cieeer et P 3 ¥ 4
Approach Category Application ... ...... .0ttt ertrrreenerorrcecnsnosnsasanasassss 213
Approach Course Alignment . ........ci0vceereoscsssroressssesoccnsas [ . | )
Approach Lights, Visibility Credlt . ........... . iiettiiitiiirncrsosrossorssrssserseess 340
Approach Minimums, DF .. ... ... .00t titiieirnreentsnsecessssnnanss R & ]
Approach Segments, TypICAl . . . ... vt tniiieetseovraassssosnosrsenenssossosss. 230, 240
Approach Surface Baseline . ........cc00r0eevsoresnscsossssssnsssnrassssss Al-2, A2.9 A2-11
Approach, Circling . . . .o vt eieiiivennernennss Ce et ee e I N
Approach, Final ..... Lo eseerasenereeee it sesasnas st asserasurescessasnarserassees 250
Approach, Initial . .....ci00iiiiiirirrecianccersrssurssecssssesseees s See Initial Approach
Approach, Intermediate . . ........... Ceessrecnnesanss vesesssaseess See Intermediate Approach
Approach, LIght Plane ... ... ... ccentorertnossoesvessosssocsossosossans ceesensss Al-l
Approach Lighting Systems .. ....c.ceevvinrensecsssrensssssssssssssssocssnosseasss ASel
Approach, Missed . .. ............... et eectarirsasensesscsessaseeass See Missed Approach
Approach, NDB ............... S ettt ereea See NDB
Approach, Precision . .......00teretoetesesnsasesocsasesensssssssnerssssosesnsosans o038
Approach, Procedures ...... veseen S P -
Approach, Simultaneous .................... -
Approach, Straight-In .. ... .00ttt rttenteerrtsetsettorstsesterostastasrereansns .. 8
Approval of Procedures . .........c.ioettinssenenssotcnonssetensesooronsossssassss o122
Approval,Nonstandardecedures ............ ceeenaaen ceenae P ) §
Approving Authority . ....ciiuiieiirvsoensocsonssseanssssesssssassnssosesnssass Al2
Arc Final Approach Segment Alignment, TACAN, VOR/DME and VOR with FAF (Heli.) ........... 1137
Arc Final Approach Segment Radius, TACAN, VOR/DME and VOR with FAF (Heli) .....:....... 1136
Arc Final Approach, TACAN ... ... ... ittt ieecensnssesns Cer e ener e e, 523
Arc Final Approach, VORTAC ... ..ttt ititervanasoroctasosssssasososossanenas . 523
Arc Final Approach, VOR/DME . .........cci0nvsunsn Cerereans e cesnsrssessenaaass 523
Are, DME .......... et et ir et C e eise e Al-2
Arc, Initial Approach ... ... . it iiiriiiii ettt ceeanae. 232
Arc, Intermediate Approach Segment .. ... ...ttt evarieonaiarsosssarsnoarsecss, 240,243
Area, Arc Intermediate Approach Segment ......... .00t vcrtnrecass Cerecaeennae ceeneen 243
Area, ASR Final .......... P [ |
Area,ASRInltial................ ......... e {111}
Area, ASR Intermediate ..........co0000eittvennanvas cetrereesanae Ceerearnanessss 1042
Area, Circling Approach. . . v . ... i iii v iconstsserssrererossencsanssecsnssssssees Al-2, 260
Area, Departure ........ P PRSI -1 » A b &)
Area, DF FInal ... .00ttt intoreecensnoosesoneesesasassonssosonaes s e 813
Area, Diverse Vectors, ASR ...... teseerr s nr e s reeennne P 1 13
Area, DR Initial Approach Segment .........cocivevrtonrinvreanse P T & X
Area, Final Approach, VOR ., ........ ...ttt iiieinnrrnnnnas ceeraaeana. 413, 423
Ares, ILS FInal .. .. ...ttt nreceoanssossnssaosssossonsassssoae serr s e ees e 930
Area, Initial Approach Segment .. ........ .00 etetttinresrecasrstrtrisoareerroaaanas 232
Area, Intermediate (with Procedure Turm ................ D ~ 1)
Area, Localizer & LDA Final ...... et s et et e aaaeresi e ceteresesraanes 953
Area, Missed Approach, ILS .. ... . i iitiirtsrcearocanosssnoconroroeens I L
Area, NDB Final Approach ........ I ) & XY % 1]
Area, Obstacle Clearance, En Route . . . .. c v s ivtnneioneorostnersnnsea ceseeeses 1710, 1711, 1712
Area, Obstacle Clearance, Holding .............. Ce e c e st e eanan seeene 292
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Area, Obstacle Clearance, NDB .. . veirtnvtrtsrssnsssstnnssaes
Area, Obstacle Clearance, VOR .. ....cc.ccvecovsnnsanrosasonss
Area, PAR Final ............ verernserenaae ceesreneeeenne .o
Area, PAR Missed Approach .. ..... i iiireriinrionrroanonene
Area, Procedure TUM .. ... vvvecvvonvrsnssnossovssnnsrossans
Area, RNAV Final ...... et esetesearrr st tsenann

Area, RNAVInitial . ..... .0t iiteettrortenscerssecrssncccasrons

Area, RNAVIntermediate .......ccccievovvvocesrsonacosnonanss
Area, SDF Obstacle Clearance .......

Area, Straight Intermediate Approach Segment TP

Area, TACAN Arc Final . ... .. iiitrernsteesanorassarnoassans
Area, Teardrop Penetration Initlal Approach .............. ceeuraas

Area, Turning Missed Approach .. ...t iovtenvornverserionanosenass

Area, VORTAC Arc Final ............ tetes e ssa e neenan

Area, VOR/DME Arc Fimal . ... ..o iieiinininneennrsnersnennns
Army Procedures ISSUBRCE ... .ovivrvriarsesonnesnssinrseoasvns

ARSR FiXes . ...i0ivetnrvonnonsnresasoonssanassavesansasnoas
ARSR, Use as Course Vector ......c:vv004: veeane
ASR Fixes ........... e rtheer ittt ee e au e
ASR Procedures . .. oo o oo vevettvsoeosssosssoetsvrssossenssas
ASR, Use as a Course Vector .......000... Cireee et aere et
ATD Fixes, USE ..o evvvvnsrerossstanocarsnanseosttasessonss
Authorities, Approving . . ....... e resseesesrens et
Back Course Procedures, SDF  .................. theseenus s iees

Baseline, Approach Surface . . . ... oo ivierritotetrterrenronns
BC ....... S

Bearings, Units Used ................. et eeaan e
Cancellation of Directives . ............. et reernseas

Cancellation of Procedures ... ...cccovtvvvvocenrenasroronsnans
Categories of Alrcraft for Approach ............ ..o ieenn, cenn
Ceiling, Departure ......c i eevavennaes Gt ttias et

ChangeoverPoints(COP),EnRoute I

Changes to Procedures .............c.00. tesasrssannean
Circling Alignment, VOR .................
Circling Approach Area Not Considered ror Obstacle Clearance ce b rraens
Circling Approach AFeR& . .. . cviirerraeranereneroessarsacenan
Circling Approach Minimums ............. N Tear e

Circling Approach, Missed Approach Point  ........... .00 v00sen o
Circling Approach, NDB . . ............ e r e e e

Circling Approach, SDF ........... P i eri et se e s ae e n e
CirclingApproach,VOR.....................................
Circling Descent Gradient ...... ferer et es it
Circling Descent Gradient, NDB Flnal ...........................
Circling Final Approach . ...... ittt cetseteas

Circling Minimums ... ... ittt iiertirorricerssetrsrsonsonons

Circling NDB Approach .......... e rseie b .
Circling NDB Missed Approach . ........ciictvevriennenasan .
Circling NDB Obstacle Clearance ........... Ceesetsarisetanaan
Circling NDB Procedures . .......c.00000n che et a ey

Circling Obstacle Clearance, ASR . ... o viiirvenarieistinenonan
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Circling Obstacle Clearance, NDB ............cr0ecessoseccssstsssssssnsscssccssssnes 623
Circling Obstacle Clearance, VOR . . o . oot teseevcitosocssssssorseccsssnoocasssss 413,423 513
Circling Procedures Identification . .....ccco0vectssosrsscrssossvescsosssscssssassorss 162
Civil Airport Procedures Responsibility ..........c.ccivieeveesnsscrrcccncscsronaassees 130
Civil Airports, Coordination of Procedures ........cco0s000c0000unvsssestsossrsosssssessee 150
Clvil Procedures Issuance ..... I V) |
Civil Procedures, Coordination Conflicts .. ......c00ecoetvescoccsccsvtssssnssorsesnesss 151
Civil Takeoff MINnImums . ......cc0ttnneetrronsrsaosecossnccssascassossssssscvscsass 370
Clearance, Obstacle ...........ccoitvuitinncncssssssscsssnsesssssse See Obstacle Clearance
Climb Gradients, Departure ... ... .ccceeistoroosrssossrsessssssscssssssssassssessss 1208
Coast Guard Procedures ISSUANCE ... .ccventrvsecrsocrsccocssnssscnanrosvssssensssss 171
Combination Missed Approach Obstacle Clearance ..........ccccveveertcvesssvscccesncess 277
Combination Missed Approach, ILS .. ... et eerersossnsscsocssssstnssecsocssass 45
Combination Missed Approach, PAR . ......cc0vvessreosrssocsvosctocsssssancsssesess 1038
Combination Missed Approach, RNAV . ... ... . ititveescenssstessoscsssnsssacssssvass 1538
Combination Straight and Turning Missed Approach PAR (Hell) ..... IS § 1)
Combination Straight and Turning Missed Approach (Hell.) ........iicveeernvoccnsssaeecss 1122
Common Information .........0ecitsevventessessssssascsrsesvrorsssoscsscsossoscsnoses 210
Communications for PAR ... .....cciertverrsanvoscosessessosnessssasossnasssssass 1012
Communications in Holding ...... I Y K1 |
Communications Loss for ASR . ... .. ..ciientnrvossoesossanssvsosssssssssssnesnsesessss 1047
Communications Required for Procedures ............cc0c00cersseseoccnrssccsnnsesness 122
Communications, DF Procedure . ......ccciiitosessssrrseccncsonssososssossessessason 820
Compass LOCBIOr .. .. v i oo vavoceronaconasssessosansosscsssesssssaarersansasnnsecs 91
Component Failure, PAR .......... P { ] 1
Components, ILSCatI ............. il seeeeresseeeea st eas e e ans s s 910
Components, ILS ... .ivvivtveronssesssnssessossssessososssasosnssnnsostsorsseseas 913
Computing TCH ....... Cereeeaaas Ay v
Cone of Ambiguity ............... Gt esasesecesrsserecsas et aneasnearaan s .. 1502
Construction of Procedure . .......cciittteersvosvcsrsrtssosrsssenrtcansosscasssescsss 214
Controlling Obstacle ............ ¥ )
Convergence Angle, NDB Final .............. teesreneteresnnne U 1 &
Convergence NDB Final ............. PP § &
Coordination Conflicts ... ....0c0teetrtvesvtvrosssossnsssosessosssssosoosnnssossoess 151
Coordination of Procedures . . ....... N 123, 150, 172
Course Change, En Route ........ccivoeveeennseceranssosssnscnss Lot secsseantnaaen 1717
Course Divergence, Penetration Turn Initial Approach . .......ci0vrveoetversssosrsossoares 238
Course Reversal, RNAV . ... .......cviivnns cesnae T £-711
Course, Straight, Initial Approach, Angle of Intersection .......... vt iiiieiineneennnns 232
Course, Units Used . ....covivtetusrsescetsssorssrssnssosvsossrsansssnsscsssnsssasssss 210
Criteria, ILS Category I ..............c..... teeetecsesasseenssassaserassnanssseaes 920
Crosstrack Fix Displacement ..... Gt e et te i eaeastets ettt ee ettt s os e oo nane .. 1501
Dead Reckoning Inftial ... . i ittt ivirirvenrnsenetonnascesnsnonsossassracssanee 233
Dead Reckoning .................. NN ceessesasererenesctocsrennsacsnsaavessss Als2
Decision Helght ................ s eesertesianeseeressaressscnsnsnsssassssassss SeeDH
Deflnition of ILS Type ........ et esesierasassstrssessrrsssreteraarsasasccascaas 901
Departure Ceiling .................. ... ... cheitisieesianitrsesessesenaasseres 1208
Departure MINImums . .« o v o v o vevrorooonrorrvsessossssasnsssssnsssenssnnsessess 370, 1280
Departure Procedure Publication . ......c.ciiivviiiveorsenrsooosscecrrnsnsosasssneses 1207
Departure Procedures ...... ceesees T P SN A b4 ]
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Departure ROULES . o « o s« s v vovesttosvseasnsosossesssnsssesncssncsnssosacsanssess 1203, 1208
Departure Visibility ............. ceeinanaan eeeseaietsessnt s ceeeaa oo... 1208
Departure, End of ... ... vvvtiveersorocnsssssssosrscassvsesesesnanascsncaasasess 1206
Descent Altitude, MINEmMum ... ..o oo crtnrorosnrssrscssvsessnsssersssvnssesssses Soe MDA
Descent Angle, RNAV . .., ... iiiirenunososotonncraannsnns cersscesersnsesnseses 1523
Descent Fix Distance ........ccc000000s feersenanes et eseeennen ceriaeae ceerien e 288
Descent FIXx .......c0000eeverroocnsnssnsnss .
Descent Gradient ... .o veiirinoteersstnssssasscasssssssstsssestrssssassssssssees SI3
Descent Gradient, Approach Segment .........ccoteetieerscsnsrosrassvncees crreseane 288
Descent Gradient, Arc Initial Segment .......... e & ¥ )
Descent Gradient, ASR  .........cc0vvunee e (” 2]
Descent Gradient, ASR Diverse VEctors . .......cooevenvecasssossarsvoressssossssessss 1041
Descent Gradient, ASRInitlal . .......cc00ietivirrenerecssnssssnssonsosnsssecsssss 1041
Descent Gradient, ASR Intermediate .........c.civtervvtosonnsroscansnas esecesaneess 1042
Descent Gradient, DR Initial Segment ............... N e ices e erans R & k
Descent Gradient for Final Approach . ... ... ..o reiennectentrrssoanossancascsnsseness 252
Descent Gradient (Hell.) ...... ..ot eesocnsscttesrsvstsosvocsnascssassssssssnsss 1110
Descent Gradlent, ILS .......... P, feseesesianrssnaseses 923
Descent Gradient, Initial Approach Aren .......... e e aaeteesreseiteensentsenaseanns 232, 235
Descent Gradient, Intermediate Approach Segment .........¢...0iiitreerertnonsssocasresss 243
Descent Gradient, Localizer &K LDA Final . ... ... ittt iiitsietetnsnsstnssansssnsasssess 958
Descent Gradient, NDB . ...........¢cc0cveve e ese st ieresanssesasasssracsanseess 623,713
Descent Gradient, PAR .. .....cciecetvnsn e es et et P, cersees 1018
DescentGrndlcnt,ProcedureTumlnltialApproach c e teeesacters ettt esene cess 234
Descent Gradient, RNAV Initial ...................... cer e e esee et aen s . 1821
Descent Gradient, RNAV Intermediate . ........c0c0vrvnersssonnsrossssassssssacesssss 1522
Descent Gradient, Straight Intermediate Segment ..........c 00 iitvveisnsvosvsvasavssss 242
Descent Gradient, TACAN Arc Final . ...........cciiiienennrnnne ettt e e 523
Descent Gradient, VOR Final ........... ceseiaeneae e recers e s e et et e n s . 423
Descent Gradjent, VORTAC Arc FInal .. ... ... iiivevriirnensororonsonssaansocscsease 523
Descent Gradient, VOR . ... ittt it iietneersasssasenrostntsetasasssscanossanssnsssnns . 413
Descent Gradient, VOR/DME Arc Final ........ st et b s e e e st seesresesss 523
Deviation from Established Radar Patterns ............. Cerseeecersasrensarenssaesesss 1045
DF Procedures .......:.cocevuaersssnnnnoccnns et eerae e «o.. . 800, 810
DF & High Altitude Penetration .......... e e A2-8
DH Adjustment, PAR .. ... ittt iiarntenssssnecntnrssansrssssssssesassssrsesssss, 1028
1) 5 324, Al1-2
DILILS ............. Chde e f i ettt ee et e veee. 938
DH,PAR ......covvevvuasns T | 4]
Discontinuance of ILS Missed Approach Obstacle Clearance ............ Cerreresnsasessseas 944
Discontinuance of PAR Missed Approach Obstacle Clearance ........ et tarras e «.. 1034
Displacement, Fix . . . .. ....... Ceeries s e it ieaansranaaseseases s 281, 284, 285, 286
Distance Effect on Visibility Minimums ....................... Ch et ee e k)|
Distance & Bearing Information ................ e bt dae et ceeassenses 210
Distance & Divergence, Penetration Turn ............cc e ivenen. cersesesansasenas 235
Distance, Units Used .................. s et it e eee.. 238
Distance, DME ............. Cer ettt P e e b atsssenaannne Al-2
Distance, Holding Fix Facility ........ Che s e st ansraarene Cereans cereresanasses 287
Distance, Penetration Turn Initial Approach Area ...................................... 238
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Distance, Procedure Turn vs. Intermediate Segment ... .....cvvvtvetititeenscssonsnonrossss 244
Distribution (FAA) ............ ceasenns t e reeseresesss st e es et aseasensa s s e 2
Dlstrlbutlon(U.S.A.,USAF) S et eeei s eteessessasesasaeesaissasssearnsseses Pagevil
Dlslrlbuuon(USN.,USMC,USCG) ..... S teveeeseseas..Pagevil
Divergence Angle, Holding Fix ..... fetessereraesssanssteascernsseens ceriassssecsees 287
DlvergenceAngle,TeardropProeedureTum P &
Diverse Departures . . .. .ot ivtvvetrovsenstsscessvenvssssoscnsessnassasesssss 1202, 1208
DME ACCUFBECY, « oo ivvvvveoutesanennssocasonststsssossnnsssssscssnssasosasssass 286
DME DIStance .. ........0oceiveceesesosoanvsssenrsossonssnssssersssassassessss Al2
DME Distance Waypoints . ....c.ccovieeiuovocrsossosansassrsrrsssoseossssssssseasss 1505
DME FIXES .ot inivveeanootoeetsrocanssorarssasaonssesscssaassaasasnosssoaneass 282
DME ...... .. N it enaas R | 4
DoglegSegmenl,EnRoute e et i seceetaser it as e eeannn s ceeene crsesnaan 1716
Doppler, RNAY L ..ottt ittt iesonoeretsssvennossosserosssassssossseeesoscssas 1500, 1501
1 ) 2 T T X ¥
EarlyTurns . .. ... coiiviiiiineinnncsnns tesseressrerareenes vesssanessaaasse 1204, 1205
Effective Date of Procedure ... ......ccc0ivernnuvecssorsoncessssscsssnsssssnsasssss 172
Eligibility for Procedures .. .....co10eeeevsvasatsossssnsoonscrssorssssasnsssrsessss 120
Eligibility, CIvil Alrports .. .....ccviireerreosonasssosssonssssssnaens A ¥ ]
Eligibility, Military ......... P V-1
Elimination of Procedure Turn ................ et eieeseesasaeeen Y &
Emergency Dissemination of Procedures ., ...... et reeeser et iaraar s eeeen <. » 150, 172
Emergency Safe Altitude .. ........0000ntennrnonsnsrsseanesssasesessnesons caneees 221
End of Departure . .......ccveueoosessossassnssssasssssossnssessnssnsssaseansss 1206
End of Missed Approach  ............0iiiiiiininnnns. Ceeebeceaar e Cerieeaaeenen 278
End Point Waypoints ..... P 11111
EnRoute Holding ........ccviuntierresosrassroronstsnosnssossosssonssnsssnassaesss 1731
En Route Obstacle Clearance Areas  ............ cesesaeereenaenen ce e e e e aaans ... 1710
En Route Operations . ............... I+
EnRoute RNAV .. ..... . ttiuiutireennorsossnosnontsssssssssosnsssrssasssssnssss 1510
En Route Turning Areas ............cc0000 Cevsesrsvnssenananns chesensieseanas .. 1510
Entry Zone, Procedure TUImM .. .00t evirrtinnroeersnoeesens Ceseennene P & ©
Equivalents 10 ALS .. .....cciiivitvennnrisosssasasossosassssssoesssatssesssaes AS2
Equivalents to LDIN ..... Cerieeea ceeaenan ceannes ceenneans Ceanaas ceecerseances. ASB
Equivalents to MALS .. .. .. ...ttt ivrrorooroonssssoassssnsosssnses sererssneesns AS3
Equivalents to ODALS ... .....iitiiiiiiinniresserroronsnssvenscosnsrossanssneees ASS
Equivalents to SALS . ...............c00uuun, ceesrrenaan Y V2
Equivalents to0 SSALF . ... .t ittitesennneeeartorsercsvresnssoosssoassenscessansss AS3
Equivalents t0 SSALS .. ... ... it itiiitnanrssnsartsiecenttonassesnnssaseassess AS3
Established GS Angle ,........... Cerieinsienn Ceeeee e By . v 13
Establishment of Procedures .. ......c.vcietiivnennoroseroonsnensssssascassssnsersss 140
Existing Procedires ... ... ccu0ueteinnoossasennsssssesasnsossssssssasnsnanonssarss o+ &
Expanded Turning Area, RNAV . .................. S PP &1 1
Facllities for which Criteria Are Not Provided (Hell.) .......cc0ttttrenernnnroncorsanssss. 1104
FAF ............ e saneaa Cr et isesetaressanansennas .. P B ]
Feeder Routes . . .o vo00vvs ............220, 410, 420, 510 520, 610, 620, 710 730, 920, 950, 993, 1013
Feeder Routes, RNAV .. .. .ctiieiirsnenssoasissssesonsnsorsossnssosannsssscesnses 1512
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Final Approach Alignment PAR (Hell) .......c...iiiitienirnnncerantroesncsasenooss, 11589
Final Approach Area PAR (Hell.) ......... . iieiiiiierinoennnsonns cheitseseaans ... 1160
Final Approach FIXError ..........ccov0eveess. Ceesesreasan ceresareeanne ceeansaes. 287
FlnalAppmachungth,ElfectonMDA et eereeeseress e tererrrssessrasenerveransaoss I23
Final Approach NDB .. ... cteuturrisssssssseesansscnsascsnssansssesnassoessss 613 623
Final Approach Obstacle Clearance Surface . . .. .. i v v ve vt eeannsaossseesesssassansaasss A211
Final Approach, RNAV .. ... it eteierrornisenssnnscstonssessocsnnsossssvasessnsss,s 1523
Final Approach Secondary Area Obstacle Clearance ...........ccievvennvercssvososesses. A27
Final Approach Secondary Area Width .................. Gttt re et veeena AT
Final Approach Segment ASR (Hell.) ...,........... I § v L
Final Approach Segment ILS (Hell.) ...... .00t iesecriessioaonarrsossossnsanssss 1152
Final Approach Segment NDB with FAF (Heli.) ................... ceeaees et et es s 1142
Final Approach Segment NDB, No FAF (Hell) ........ciiieeteniirecenisecassssannsrsess 1140
FlnnlApproachSegmentonHcllponVOR(NoFAF)(Hell) O S K ¥
Final Approach Segment PAR (Hell) ...... Cheere e e e st .. 1158
FinnlApproachSegmcnts.......................................................A2-ll
Final Approach Segment ... .....c0civeetvesravssesassessnaossasssssstsossssrases 250
Final Approach Segment, Parallel ILS .................. Ceetnrcetenneeea Ceteier e 996
Final Approach Segment, TACAN, VOR/DME and VOR with FAF (Hell) T § & ]
Final Approach Segment, Visugl Portion ..........cc0srveerrsscaessocsoscsasronssans, 251
Final Approach Segment, VOR (High ALT) .. ......cc0ivnvuvtoossoorasrsescnsssonsannsss 423
Final Approach Segment, VOR (Low ALT) .........co0verennranenne tereesrsreseassseas 413
Final Approach Surface, PAR (Hell.) ........ . iiietiiiineetnnneanssnennsn I § £ ¥
Final Approach Trapezold, NDB ................cc0u.. e tieecat et e e anaes ceee. 713
Final Approach (Heli.) ..... et seeresserenrasee et es e as e Cesnerraeenns 1116
Final Approach - Only One Specified ... .ovcieietornarursrossesarssosnrssassnnssses 250
Final Approach, ASR .. ... iivtvuerooninnvscasssonsncsssssrassorsanssssesenaness. 1044
Final Approach, DF ............ Ceeenaes Ceeraees e ceeseiees P Cetreeaan 813
Final Approach, ILS .. ...t ittt eieroossesstoseestossssnsssssvssnsssnsocosisss 930
Final Approach, PAR ... ... ¢ttt evrronrososncssncssssssonssssnsssoassssncssasss 1020
Final Approach, SDF ... ... ittt ennssetvveastvsesnsesssossssnssssonssoss, 1413
Finat Approach, TACAN ....... Ce et ses it st eas ittt sttt e s 523
Final Approach, VORTAC ........... cer s ceren e st t et e et e st e ea e er. 523
Final Approach, VOR ........... hece st tieees cerene fesessnsr e 513
Final Approach, VOR/DME ........ciivevevrrossones P hveeerrsrsarreann ceveranes .. 523
Final Secondary Are®8 ... ...cieutivseveososessossosanssssosocssssvrsasaoncsassnsosee A26
Fix Displacement, RNAV ......... T ceereaaes, 1502
Fix Error, Final Approach .. .....00ccutivittenertoscnesesnasetsnnsacrsassssnsnses 287
Fix Formed by Intersection ........... 2 1 §
Fix Stepdown, NDB ., . ..o oiviiiiretunneenonsernsssssstarsosssssscoens resees .. 613, 623
Fixes, LF .......0c00tcuvvennn P ¥/ 7]
Fixes, NDB Final ......... Ceaaas Cersesssssistasssannn Ceireearasens Chressennns 713
Fixes, Radar .........c0... 2.«
Fixes, TACAN Arc Final ...... .. vertrtttnntoveresrannvoesnsecrssssncrasscsrsvaveas 523
Fixes, Useof ............ BN Geesavereeresaen s s e e eeasunsa st aee s ceeeses S13
Fixes, VHF, En Route ............. S b esereearetaset st ssesan e nesns eeee. 1761
Fixes, VORTAC Arc Final ., ...t iiviinnroseotinnonrosseennnsssassssasssssnnssssas 523
Fixes, VOR/DME Arc Final ....... G et eetes e ettt eenas s e st ses et st 523
Fix, DISPIRCEMENT . . . .« ot vttt enrsvrnssnansesarsssaesosseassssnssssssss 281, 284, 285, 286
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Fix, DME . ......ccciiiecreerrnnnes ceeeraenans ceee e Ch et s e 282
Fix, Holding ......... N cessrsessensesanes. 287
Fix, Initial APproach . s o oo vt e vasnssserrsonanossrssoscsavsssvesrsnsvsesocssnsseesss 230,287
Fix, Intermedite ... .. .ovtvenriotoenoasoscseossosaasasorsassssnassnssssssnnssenss 287
Fix, Obstacle CICAFANCE . ... .0 it uceocreossesnosssssassrassesnnsesesnsnsecsassesss 288
Fix, Obstacles Close-In .. ......cciivttnorooesoscsosncorsosrsassossssnssscessssacsnssss 289
Fix, Stepdown ......... et Ceesennae ceteeesannas et i aesae e 288
Fix, Terminal Ar€8 ... .. it ivessteesenosstensossssssssssssessnsnssncecsesanseesss 280
Flight Inspection . ..c.coivveiirosecssrosnssosrsssosostcscscarosssacassssassssases Al-2
Flight Levels, Units Used ........... S neecerteenertesseer st as s eaen s cesenee ..o 210
Formulation of Procedures .........cccotus0ertsesnresoncnsossacns P ¢
Gaps, Navigational . ......cccveeeviiacrsosersrsorscssnsossosasenn Chseresaaes N . 1740
Glide Slope Extension ....... teeseetesesesasersass o rans terrseceannann Ces e A2-9
Glide Slope, ILS ... iviieiiinrennooesrtsosoncnsosnsssscssssscossssssssesssess 936
Glide Slope, PAR (Hell) .. .. .ot esannovesansosanasscsanssssosesssssssssse 1168
Glide SIope, PAR . ... ... iineonnsosoasssesncssassssssessossassasnssssennsocesss 1026
Glossary ............ e s e asesecase et teerontsee s e e et e st es s Al-2
GPL ... iiiiieieenssonssnnsons ceeses Dy By - v 1
GPS, RNAY . ittt vt ietistonrsessatnosssasanesssssasnnssescsnessssosaessessss 1500, 1501
Gradient, Departure Climb . . ... ... 0cerveocrosrnessssresooscrsnrsosaosersessacsesss 1208
Gradient, DesScent . . . v oo et v eertoncccrtsrsosssssrssssssnssssscssss, See Descent Gradient
Ground Point of Intercept . . . . ... oo vevvecevasecsssssoasssosassvssssassssssssssess A2edl
Ground System Performance . ...... cates s usresrnsstenraen eertesetees et aaaans Foreword
GSAngle .........c00.00 ceesea cereeas e v 24
GS Antenna Height, ILS .. ..., ... ccieitrectnccarvsoservrssessosscssessnrssansass 936
GS Antenna Location ...... Ceresanesennsanens cearaae sereaease By v
GS Relocation, ILS . ... .. ittt eeeirsessscasvtssacsscsosscasas ressanene ceenne ceee 937
GS Relocation, PAR . .. ... .ccisieetitosessnsrtnoseesssnsssosonansosesasssosnnnoes .. 1027
Guldance, Positive, Course, Requirements ......... carsecensans N e ereteea e 11
Height Antenna Mast, ILS . ... ... ... ittt iiesiorreasrarsossacnsonse cseseears 936
Height, Threshold Crossing, ILS . ... ... ..cci it tieerntnevrnnnserocans Ceseeareraan 936
Helicopter Procedures ........c.00v0voererossrovsssssesrsssosssesssasssssnsnssees 1100
High Altitude Penetrations Chapd.Seth
High Altitude Penetration ............... D I Y. v 2.
High Altitude Procedures Identiflcation .........covtitveeversesssvecessnssseensssseas 163
HIRL for RVR Approval ....... feeeen ceenna 6o oo an oo et s o0 e e e a s v s e s e a e o e e bae s ey es 34
Holding .....civtevennnsvesssnssesnsoanrassasssvsnennsas serr e e 290
Holding Alignment (Hell.) . .....iioeietvetenssoesressoscsrossscssnssnosssssnas veo. 1123
Holding Area (Hell) ... ivveuriviuenrasocsravsosessssssstssssasernsosacnnseness 1124
Holding at Inftial Fix . .... ... .00t iernnrenrcrnosrssocerosotsescnsssennnnns .e. 230
Holding, En ROUE . ... ivveeriivcacacsososnsssesssrsecarsonscarstoscsassnssesensss 1731
Holding FIX .. uovevvvunsoveaensnsnesnoesssososnososasassosassinococsssssssasess 287
Holding Obstacle Clearance Ar€& ... ...cetoceveossoctssconnsnssannsssssssasvosvoans 292
Holding Obstacle CIEAFANCE . ..o vttocersraossnoreasosssosrsnesssrsastssasssssnvss 293
Holding Obstacle Clearance, En Route ........ccoiuitieeccnssocsnssrsccansasssasssees 1731
Holding Pattern as Initlal Segment . .......... .ottt roeienans P X
Holding Pattern Over Final Approach FIX ... .ccceeeetniescttnnortorttsssarcarsasessas 234
HoldlnanttemOverlntermedlatele I X |
Holding Patterns . ......cvtveueenncsnsnssssssosasssssensosnssscssanssssasasasess 290
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Holding, RNAV ... ...t uttiiuitienieanreoaesniosoasanssnnsonnssaansssos ceeenes. 1507
HoldlngWaypoinls veeens PN P RNPIPA et ee et eoeve. 1508

IAC ....... Y . ¥ £/
IAF ........... e e s e s e rederescsarteassesaenor s eanns voeees Al2
IAF, Initial Approach Fix ............ S D X |
IC ....... et rbecaa e e erescans I Y B 4
Identification of Procedures ................................................. eeess 160
frresans ceeesanans Ceevereease s e et au st e s as e e . Al-2

ILS Category IIl ........... e treserrear e s Pt cearersne. 970
ILS Category II ...... s e s eeresecsenrevesasenns Cebessransearresann cettesneecsea. 960
ILS Category I ...... 0000000 B T A D S P 41
ILS Criteria .......... . Cerresecane cersenas reeseneans cee e ee s e 920
lISGSAnglevsSlopeofSurface Bttt secieses st es st et esetanet et .. 938
ILS Procedures, Simultaneous ... .....c 000000t 00casrsrsassssaasossccssssvsscrorcees 999
3 . cee. 00
llS/PARObstacleClearance .................................. N . A2-11
Inertial RNAV ., ....... Cererieaeaa s ettt acaaesenenasassssas. 1500, 1501
Initial Altitudes, ILS . .. .ot v ittt vcrnsennsssassoinssasarsssassssssnsssasssnsnas cee 924
Initial and Intermediate Segments on Heliport VOR (No FAF)(HcII) I T k) ]
Initial Approach Altitude Selection  ........ ..ottt L X §
Initial Approach Area, Penetration Turm ........... chrereeranns vaer e cereessenases. 238
Initial Approach Penetration Turn Altitude ...... N Ceeeanen P rsreseaa e aerenes 23§
Initial Approach Segment ASR (Heli.) ........... et ser e e ceeens eees 1172
lnitialAppronchSegmemBasedonProcedure'l'nm(Hell) B B ¥
Initial Approach Segment Based on Procedure Turn . ......... vt eneennennsn e 234
Initial Approach Segments Based on Straight Courses and Arcs with Positive Course

Guidance (Hell.) .......... ceerenn I 8 9 0 |
Initial Approach Segment, VOR . ...... Ceeeaes N Ceeieae Ceeeaas e « v .. 411, 421, 511
Initial Approach ............ ceseneas et egeseet e et ane s I N X |
Initial Approach, ASR ... vivviiervnsvronsonroosrsssetsessoasosannrvossnasessss, 1041
Initial Approach, DF .........c.00vuuns seersennn teceser et saaran s ceresaeeanas 811
Initial Approach, ILS ............... fr et Peer e e crerreseansa.s 921
Initial Approach, Localizer & LDA ... ... ittt iiintiierinerttnronsnonnnsvssersoees 950
Initial Approach, NDB . . . ..o ottt ittt iiitivnseerssonnsresesssvarssesssans, 611,621,711
Initial Approach, RNAV ... it iiiiiiiiiiiiiitirstensrerssesnssrseessonanaenss, 1521
Initial Approach, Simultanecus ILS ., ... ..o iiertseiniientrsoocnessssnsrossenesesses 994
Inftlal Fix .......c00iieeirnnenenannes N 287
Initial Secondary Area Obstacle Clearance ..........civvvesoensnnsvecnssscsssssssseses A28
Initial Segments ... ..ot irearttartertitsstectansasastetssasstansssasssarsasssses 230
Initinl Segment, PAR ... ..... 000t ervioisssosnsoecssosrssarsssasssssnssssasssaeses 1013
Initial Segment, TACAN .......... ferecsesernreaenteen e cer et eratanas I 71 |
Initlal Segment, VORTAC . ... .. iivierioeernronrnncesnsosennvanasnsosessossosesss 521
Initial Segment, VOR/DME ... ... 000ttt nnessssnstsassrssssessossnesnoss ceaese. 521
Initiation of Missed Approach ......... e v
Inoperative Components, ILS . ..... ... ittt entsratanssasssorsesssncssesss 913
Inoperative Components, PAR . ......... . cciiiitrinriiirinneeeans seeeran fees e . 1011
Instrument Landing System . . .............cc.c00vn T ¢esesees SeeILS
Interceptﬁmgle,DRInitlalAppmchSegment PP . &
Interception Angle, Simultaneous ILS . ... ... itietrietiivsrsnsiocronseesassoncssasss 994
Intermediate Approach Altitude ............. Crrteteieeaas Cheterasaseaan trerereaes. 4
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Intermediate Approach Segment ASR (Hell) .........cci0teiiinisiesvrnessarnassssanss 1173
Intermediate Approach Segment Based on an Arc (Hell.) .............. P § § 1)
Intermediate Approach Segment Based on Straight Courses (Hell.) ......ccvccvveveeersenesss 1113
Intermediate Approach Segment ILS (Hell.) ..................... B I § &1 §
Intermediate Approach Segment PAR (Hell.) .........cccivivttnrernrceennsansecannses. 1156
lntermedhteAppronchSegmem,Arc S - & |
Intermediate Approach ................. S T R ]
Intermediate Approach, DF  .......c.c0ivvviennnnns et se it eaae I | ¥4
Intermediate Approach, ILS . ... .. i eretnennnrcerrsoorttrasocoasssursssennssosas 922
Intermediate Approach, NDB . ......... .0ttt eeeessssssosscsssnosnssneassss 612,621, 712
Intermediate Approach, Straight .. ... . cciiiiiiciiiriiirtoceriiraeaas cerrraaaes ceee. 242
Intermediate Approach, VOR ... .cviiteittteesrscecnstttteessssacssasrosesssrnos 412
Intermediate Fix .............. Y . 1
Intermediate RNAV . ... ... ctrieeearsesrnsanocssas S £ 77 ]
Intermediate Secondary Area Obstacle Clearance .......c.oeeeinnerecassnnsonsssnssesss A24
Intermediate Secondary Are8 .. .....civeveuvonssoossnssosessossosornssssasosssssss A23
Intermediate Segment within a Procedure Turn Segment (Hell) ..........co00vevrveoessnee. 1115
Intermediate Segment within a Procedure Turn Segment . .........vvevrvoesvsecssosrserenss 244
Intermediate Segment, ASR ... ot rieveverrorrsrrsencntsesroaosrsassoansancosansss 1042
Intermediate Segment, NDB .......... Ceseceneeaaraaaen crerrecnan cerecseanna ceve. 612
Intermediate Segment, PAR  .......0.ciiteeitrenrnnnriseccansss B L
Intermediate Segment, Simultaneous ILS .. ... ... . 0t steviorsrsrrnsacssscsssasos 995
Intermediate Segment, TACAN ......... Cerssseasrtnesnens I ¥ 7
Intermediate Segment, VOR (High ALT) .........c..00iiiiiviniensss ceeean Y. 77
Intermediate Segment, VOR (Low ALT) ......cvveeeronvcenosnsas B ) ¥4
Intermediate Segment, VORTAC .. ..... .00ttt innnsoettrosssostossssosasasssases 522
Intermediate Segment, VOR/DME ... .0ttt ieriterennssscnssrssssnoassasssonsanseses 522
Intermediate, Localizer & LDA ........cvv0vene Ceetirarseseatarssescersrresseanvees 950
Intersection Angle, Arc Initial Approach ................ D T X 7 )
Intersection Angle, ILS . ... ... ittt irettinerissasrnossesnentnnas Ceeeren et eanns 923
Intersection Angle, Initial to Intermediate Segments . .......cc vt enrvencncanssvsoeass 232
Intersection Angle, Strajght Initial Segment . ...... ... i it iiiriorrrenroroncrnrsoees 232
Intersection Fix Displacement ..... et rereee e et Cereceasanan ees. 288
Intersection Fix ..........civvvnvnnn., e e et see st ees e tevers sseaencereess 281
Issuance of Procedures .. ......eoeuuvoonnonnssoncansssrsosessosssasssnvssossssass 171
JAL ... i, Cereereee it Cere et et .. Al-2
Jurisdiction of Procedures . ........cc0iivrieernrtonirnsoncnans trreencorsanseeresss 131
Landing Systems, Instrument . .. ........... i s e e s caassec s e et e aoeae veees.SeellS
Lateral Distance of GS Antenna ..... crrerensrana Ceress s et e N cresiasesesss A29
Latitude/Longitude Waypoints ............ U £ 1]
LDA Procedures .......... P 11
LDA . ... iiiiiiiirennnns ceeei e et iece e .o . o 901, AL-2
IDIN ...t iitiinrnrconenans P % ) A V. 1.
LeadRadinl,ArclmtinlAppronchSegment D S X
Lead Radial, Arc Initial Segment  ................... Cete et N 232
Length, Arc Intermediate Approach Segment ............... Cheree st aaa s veeesanseses 243
Length, ASR Final ........... ceeeteennn ceeenan e [ 27
Length, ASR Intermediate ............... Ceesbecsuartrseannnans Creseas e reneenss 1042
Length, DR Initial Approach Segment ..........00000erennvnns P X k.
Length, Final Approach Segment, VOR ... ...t ciiteereerotoecaarosnssssscaosnssssssass 513
Length, ILS Final Approanch Area .............0iiiieierninncnnes ceerae cev e cees 930
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Length, Intermediate Segment (with Procedure Turn) . ...ovvveevrcscerrccrsscarssscessraes 244
Length, Intermediate, ILS ... ...covceoercrasctroccnsotessasetssssoscussnsonssssee 923
Length, NDB Final Approach Course  .......cccatisersssesscrssstsstsssassssssscsasss 713
Length, PARFINAL . ... .iceetreosersocosrasvesasonsaasenransansasssnssasasesses 1020
Length, Straight Intermediate Approach Segment .. ......ccvvvevercanctrsrecesssrssssonceas 242
Lighting Required for Procedures ........c.cccvovrsocenosossttscesnonsarsassssssncses 122
Lighting & Marking Obstacles ......c.coveeticvoetsrtcectteesantsosccensvssessnoss 122

Lighting, Approach  .............. T PP voos AS-1
Lights, Visibillty Credit . .......c0evutentraeccsntorstssccssssossenssrasossaasssces 340

LMM 'R N NI I IR AN N R R N I R I R R I I R I R I IR R I I T B BRI B B I R I B BN O A O B N B ’ll.
Tocalizer and LDA (Hell) .. ..iiivernceacsorrssensnoscssosonssssatssssssnosssaness 1158
Localizer APproach ... vicces ettt tessstasssensssssrssssrsasncsevsrsrseaccsrsssss 301
Localizer Interception, Simultaneous ILS . .......... ...t Ceetesececsaseecaes 994
Localizer Only, USE .. o.ivverinnerssseastsenssacsstosesssstasssnssnccassonnsasss 951
Location of GS ADIENNR . .. ...t cvnvervvsossssoersssstorsssssnsessssnssasesesssII6 A29

Lost Communications, ASR ..., ...cctvtcrrecrosncrossccsnosnssctsassvasssssosesess 1047
Low Altitude NDB Procedures . .......:ccvceivcvcensosossosssassossessnssssracsses 610
Low Altitude Procedures, VOR ... ..ciuvtrvererversrosovssrsssnsssssasscsssssnassnssss 410

Lowest Minimums, ILS . ... .. ..ttt etntroaresnesssnsosssnsnasnss terse e eanes 935
Maneuvering Zone, Procedure TUMM .. ... icovetroseetssseoarosssessssosennsoosas ceees 234
MAP ..., .t sseesatsnnncan s s esesessestrrsessanrsssrsesssnsrasssrssessraessase Al-2
MAP, ILS ... ..t iiiiienesnesanatecoeetosasasssnssnsssassnnssssnnossns ceaaseee. 941
MAP,NDB .......... e et r e et e s et e b eeer st e i 714
MAP,PAR ....... ettt e, ORI 1%
Marker Beacon ACCUTBEY . ... .o eveeeoccsancosnrosnsonsns e es s secent s aaneanr sy 286
Marking of Runways .....cvovvertrternanrrocanecnnns feed sttt sttt 342
Marking & Lighting Obstacles .......ccvitveeisnecasnvocsorsessasoonssersanssoosssss 122
Maximum Intermediate Segment Length (with Procedure Turn) ....... e eresat e eanas . 244
MDA AGJUSIIIENE . ... cccveteroertasecrtorosersssesssonccssvosastsascasansssnss 323
MDA Effect on Visibility Minimums . ..........c it iinnnscronananns erecet e 331
MDA for Circling Approach . . . .. .o cov v tiattieeerrnvscnssvescsnnsassennssenssss 322,351
MDAtorsmight-inAppmch T N T T e cessanas 321
MDA .........oivvenne eeesensens e eseseertsararet e seeeern et . oo 320, 513, AL-2
MDA, Localizer & LDA & ..o iv ittt onsevusssssssoesnssnoasssssassnsessnsnaas ceae. 956
MDA, NDB Procedures . . .. cocooveacsnnssosssrroarsosenssscecasraneassnessss 613,623, 713
MDA, VOR ...ttt entnnsvossassrsonsasoseacsorsesanessesasnsssssnnesassnnrsnsess 413 423
Measurement, Unlts of ... ......iitencernncnnss et st es e Ceeieaase .. 210
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MHA ,......¢cc00eenennss cereaenens ceierecen Cecriereresan cecnann O 8 ]
Microwave ILS (Hell.) .. ..coiieveiennisoveanssosaossessostsosonsosnasssssccsssnsss 1154
Military Alrports, Coordination of Procedures .......cciiteeeertinsorseensccnsosarsssse 150
Military Airports, Procedures Responsibility . ..... ... ... .. ciiiiiitiieiiieiriieenneeeess 130
Military MInImums .. .. ..o ciettnecestnencoosrsasssssosssovcesrssasosnsssscnnssesses 350
Military Procedures at Civil Alrports, Responsibility ........... . it 130
Military Procedures, Nonstandard ................ cerenen eeresseaieansasassenaseess 141
Military Takeoff MINImums . ... .ottt eiittveesitorevesirtossossestssannns seeess 370
Minimum Altitude, Intermediate Segment .. .....ciiieerterrseersrstrssrsscsssenssooess 241
Minimum Arc Radius, Initial Approach . .............citntrrrnrncenrnsosnccnsesssosssss 232
Minimum Crossing Altitude (MCA) .. ....c..ivtitiiesectvsssrassoocnsarssceseassseess 1730
Minimum Descent AIIde . ... oo ovteeseretrootrssrersercssscsscesassnessssosesssSee MDA
Minimum DH, ILS  ..........c0cu0 tebteessereser e nasanan tvesaanns tesessasss 938
Minlmum DH, PAR ... ..ot irretersrossossrsssesesssoosssesasarsssssoosonssnasvens 1028
Minimum Divergence Angles . ... . ccvetnovessnssrsossssosstascaanssssrecrsassssoesss 1760
Minimum En Route Instrument Altitudes (MEA) .........ccci0viiieneirnnssrasasansesss 1718
Minimum Length of NDB Final Approach Segment ....... Ceeenns et eresasetssseastennan 713
Minimum Length, Intermediate Course . ..........c0vueteterrarossrsorosassssaoronas . 242
Minimum Obstacle Clearance in Initial Approach ......cccvietiiiitrrecvreenaresrosasss 238
Minlmom Safe Altltude .. ... .00t iivrienstsresserssressersssssosasnnnsnns reeaans 221
Minimum Safe Altitude, DF ... ..o vvttesrrtoseotssesosssssssosenssrsssssssesssssosss 810
Minimum Sector Altitude ................. O ¥ 1 §
Minimum Straight Intermediate Course Length St reeesrerecaa e et 242
Minimums, AIernate . .......cconvntoereossrovssrsonsssosartosscssossssasnnsscecsss 360
Minimums, Approach, Aircraft Category Descriptions . ......cc000iiiiiieetventacisnsonses 212
Minimums, Circling ................ Ceresaes ceresaeesnenas IR S <1 §
Minimums, Departure . . . . ..o oocetnttecrasnssosssssrscsaassan trearseessersens 370, 31208
Minmums, DF ...ttt iteesnrnssorersasonssasssssesssssessessnsessasnsossnssss 830
Minimums, Establishment .......... .00t escreasn veseseannas e b e es e e nens 310
MInimums, ILS .. .0ttt trntenontoternettssernsssonssosoesssssassnosesansan seess 938
Minimums, MIHIBIY ... ...ttt iiieiitnnectrtonssssrossracsssenosssosassssssssses 350
Minimums, PAR Final ...... e b eeeseie st e e aseeean b e NP U 1
Minimums, Standard .............. e et e i esaenns s e e s et er e a b e s s ns 350
Minimums, Takeoff & Landing ... ... civoerisecesecnsrsosnesososstoosescaossavssssns 300
Minimums, Takeoff ......... ceererares cerrseanas Ceeseeceene P 74
MIRL ...ocvinivenvnnncannanns e Oy ©-5 &
Missed Approach Alignment ........ccciotooearsnssessvoosassasaassss crsereansen . 271
Missed Approach Area ILS (Hell.) ... ... ittt iiitnnrannsnnannannnnss 1153
Missed Approach Area, Combination . ........ 00t iieirtnntieieriteairesosroacsnssss 271
Missed Approach ILS, Combination ...........ccoiietitteroirsossssscrsnssnns ceeaes 945
Missed Approach Obstacle Clearance ..........ccvi0vevnnan D 1L
Missed Approach Obstacle Clearance, ILS . ... ... et ierrssrstnortseoososoosnasares . 944
Missed Approach Obstacle Clearance, PAR (Hell) .......cociveveviverncnccnnenss ceree.. 1168
Missed Approach Obstacle Clearance, PAR ...... ceenen ceeetiteaeeasearissarseasaanses 1034
Missed Approach Point (Hell.) .......cctiiiiiiiininrarscssrssossuserosasvnsssoossss 1117
Missed Approach PoInt .. ... viiiiieiriiteeriierecssotosasnssessscssaasssnsensns 272
Missed Approach Point, ASR (Hlel.) .............. e IR § V)
Missed Approach Point, NDB with FAF (Flell.) ..........ccciiiiienninnetnnenncennnsons . 1143
Missed Approach Point, RNAV . ... .ot iniieeiinenscsnrsossiernesssornssons eoes 1832
Missed Approach Point, TACAN, VOR/DME and VOR with FAF (lleli.) ll35
Missed Approach Segment . ..« oot ieirrvoterttsstreriasoessocassssn P r et et 514, S24
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Missed Approach 40:1 Surface ..... P 7 |
Missed APProach .. ...c.c.ueiirsvescsssearsarsserosasrsvaseorsossscsssressosnssonse 270
Missed Approsach, ASR ... .. ittt eiineeennnectnonsosvnrsnsssosseanaseeeess 1048
Missed Approach, DF ... .. ettt ettvssnssnnsnsssesnssenasssssssssssssssssess SI4
Missed Approach, End .. ... .. i iiiiiiitititeteettasesassnsssersnnssvsssvoares 278
Missed Approach, IIS ...... eeeseaas cesaae e r e tesees e uas Che i e 940, 942, 943
Missed Approach, Localizer & LDA ... ... it iittciitererinnoscsccnescsssocassaneass 987
Missed Approach, NDB . ... ...0iciirveeeeissesscassosrasseacenssonssosassa bld, 624,714
Missed Approach, Overhead A FIx ... ....cctvttieriiierrnenronrennenens chasseseanan .. 287
Missed Approach, RNAV . . ... ... iieitiiiereennrercnncssnnnsassnse 1530,1531
Missed Approach, SDF ........1414
Missed Approach, Simultaneous ILS ... ..ottt ertnerensnstsnrostsorsosssnsns 997
Missed Approach, VOR . .. ...iiitiivernsonosootrneroccrvorscnsassonesons 413,424,514
Mountainous Areas, En Route .....1720
Multi-Sensor RNAV . ... it trneeertnsseossssessnoresssssssssscnssrsesasess 1500, 1501
Navigation Facility, Requirement for Procedures ........ P I ¥ 7]
Navigational Gaps ... ..ottt irrreeerrrerrorsssssosrsetssersssrsasssrvossssesssrs 1740
Navy & Marine Corps Procedures Issuance ...........00vivnnvennnnnnen B V)
NDB Procedures ........ M hterst et et aen Crtetets ittt seres e 600, 700, 710
Neo Transgression Zone, Simultaneous ILS ... .. . ittt stctssssrcansrinssssssssess 99
Nonprecision Approach ......... ceeee e eesers s e reeetessar e . 5
Nonprecision Approach Minimums . ....... . et ivinecrennses ettt ettt 330
NONPIreciSION . . v oot vttt v i stonsnessoessssnsaesensessntocsnsnsesssssaneensossanss Al-2
Nonstandard Lighting Systems . ................. f et teies it Cereseaea 34
Nonstandard Procedures .. ... ..oceoesasoneessesscinsosssansosonasess e veee 141
Notams, Use for Procedures .. ...c.iveirteetcoreonnsonsosnssssstnssones ceereena.. 150,172
Obstacle Clearance Analysis . . ......... B e iee e aas et ettt A2-10
Obstacle Clearance Areas, En Route .. ......c00ces0n0esonsnrernaosssas tee e cees e .e. 1710
ObsmcleClearanceAreas,Penetratlon’l‘umInltlalApproach e X 11
Obstacle Clearance Area, Holding . ......... ... c0tiertierernsnnnnsnns et 292
Obstacle Clearance Area, NDB ... ... ... .00t tnirsorasansnrenas S s st 713
Obstacle Clearance Area, VOR ... ...t soroncasrnnsossvsnsans et saae s . 513
Obstacle Clearance Boxes ....... et sean s Pt et e Al-2
ObstncleCIearanceCriterla,lLS/PAR......................... ........ Cheeeaes N v3 U
Obstacle Clearance PAR (Hell) ..., ..t ietovinrsnsesoosnsrerorosasnssasases oo 1164
Obstacle Clearance Past a Fix ............. et i ee et 288
Obstacle Clearance .........cc.000 st er e Cec e e e ettt n e 342, Al1-2
ObsmcleClearance,ArclntermcdlaleSegmenl ettt eene e et ecae e e ea .. 243
Obstacle Clearance, ASR Diverse Vectors . .......... et e e e e 1041
Obstacle Clearance, ASRInitlal ................ Peeeens e et 1041
Obstacle Clearance, ASR Intermediate . ...... .00ttt isiaenrirtioerssisotnasnensas .. 1042
Obstacle Clearance, ASR . .. ... ...ttt ittt oaresesantssssaasensoasnnsoosnssass 1044
Obstacle Clearance, Circling Final Approach ................. ... ..., N .. 260
Obstacle Clearance, DF Final . ... ... .00ttt ittt iiriionrroiosocnnnnsss .. 813
Obstacle Clearance, DR Initial Segment .......... ettt es sttt et 233
Obstacle Clearance, Emergency Safe Altitude ............. G st hesaarstr ettt tneas N 711
Obstacle Clearance, En ROULE . ..o vt v vt ivetuvernoenosansosrsnssonsronsnssnos ... 1720, 1721
Obstacle Clearance, En Route RNAV .. ............... fere e e re e 1510, 1511
Obstacle Clearance, Facility Sectors . ....... .. .ottt rnensas e vt et e 221
Obstacle Clearance, Final Approach Secondary .............. . v 244
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Obstacle Clearance, Holding ............ NI &
Obstacle Clearance, ILS . .,.................. T T
Obstacle Clearance, Initinl Approach Area .................. b e eess s reeseenasaenaen s 232
Obstacle Clearance, Initial Secondary Are®8 .. ...ccvvvsevssevssssocccssnsssacssscvsssss A2-S
Obstacle Clearance, LF ... votveteiatorottsesassssesssosasonessessonassscnsscesss 1750
Obstacle Clearance, Localizer & LDA Final ......... it eseaaaeas P 1)
Obstacle Clearance, Minimum Safe Altitude ..... O 1 |
Obstacle Clearance, Minimum Sector Altitude ... ...... 0000t viernsccevecsrsoessessses 221
Obstacle Clearance, Missed Approach, ILS .............. teseseresssesasensssnesesnsses M
Obstacle Clearance, NDB FInal . . . . .o v o vinnirravertsososssssonssnonsssnssssscasrsss 613,713
Obstacle Clearance, NDB ... ... voessveoesososvosasssssansvsssossssesosasssecenss 623
Obstacle Clearance, PAR Final .............. e {172}
Obstacle Clearance, PAR Missed Approach ... ..ot ivseanvsasersneasarsrecsssnssesnss 1034
Obstacle Clearance, Penetration Turn Initlal Approach . ......c..co00vvevveenrossvennssons 238
Obstacle Clearance, Procedure Turn Initial . ..., .0 0 iieviarotaroisrtonoscnssassassess 234
Obstacle clearance, RNAV Feeder . .......0c.cotruveiertsenoscattstossssanenssos eoo. 1512
Obstacle Clearance, RNAV FINal . ......ciiieeiitseorsronsrsseccesassassonaoossaces. 1523
Obstacle Clearance, RNAV Initial ........ P £.7 |
Obstacle Clearance, RNAV Intermediate ............00c0euvevens et eernssevsenaseases 1522
Obstacle Clearance, SDF . ..ottt terotosrsnaretvassssnssesassossssncsnsssseaseeses 1413
Obstacle Clearance, Secondary AT€8 . .. ...c.tovevrosasassasssssscsorssneesss A2:4, A2-5, A2-7
Obstacle Clearance, Sector, DF ........... Ceesareessanns P 1 U]
Obstacle Clearance, Straight Intermediate Approach Segment Cieieiereaser s ecstonsesonsoe 242
Obstacle Clearance, Straight Missed Approach . .......... i tearerteetnnsreessesasessss 274
Obstacle Clearance Surface, VDP . .............. N teserecaennanns e s i sasase . 251
Obstacle Clearance, TACAN Arc Final . ... ..iivienioteenssoscsnsesvsaanssosscssaneess 523
Obstacle Clearance, Turning Missed Approach . .......cvvevineevenscesoscsnarsssoasssae 276
Obstacle Clearance, VDP . ... ... .ot aitsvessesernsssronssnoans P L. §
Obstacle Clearance, VORTAC Arc Final ... ...t ieiiriereeroresersrsvacensansss cess.. 8523
Obstacle Clearance, VOR . . . oot v et iivsteearnarsertssoesrsesecasssseancanssesrassss 413, 513
Obstacle Clearance, VOR/DME Arc Final ................. Ceteeseas s e s rtenasarssessss 523
Obstacle Identification Surface (OIS) . .. v ivvvtvrirreocrensnaacsracsearssaneessss 1202, 1203
Obstacle Marking & Lighting ........c coiviivencenans A ¥}
Obstacle Problems ........... cerens RN Y v 2>}
Obstacles Close-in 0 FIX ...t vveiivrenornornvoranssrosssocassosososssaasossaasse ... 289
Obstacles, Secondary ATE8S . ... o v vvvenotosraavsoosrtssonossosssessonsoascssonsoenssss A2:2
Obstacle ........... N . O
Obstacle, Controlling ... ..c. ot iireennintneconcsosrsonosasessctnosasnnos Ceieeesa Al.2
OMset COP, ENROULE ... vvvrnvvvrvsovtnssarsarosssassssssasscssssscssssasesosses LTl6
Off-Airport Facilities, Missed Approach . ........ccveietitiececssrsosesnssnnsnssnssses 514
Omega, RNAV ., .. ..t tiitiereecorsosnsrsssssnsnes Ceeserrseresetneareean . . 1500, 1501
On-AlrportFacllltles,MissedApproachPoint I ) T
On-Airport VOR, No FAF  ............. set i sesetaraataane cirsessrssnsusssessnsss 400
Operational Advantage . ........ccoitiitsvrnerestssoscansoscsss PP § ]
OpPHIMUIM ...t ieveennreresnoorirsoosansseasnsosesessnsnsanansnsssasssoesess Als2
PAR Missed Approach . ......cocveteuensnocssssosnssessssnsascssssssssenoossesees 1030
PAR Procedures .......... eran e chteseneae Ceersesesaan N trasseeacnsses. 1010
PAR System COMpPONentS . ......c.voteeueeoonronasosetnssssosssosssssasnsssoesssess 1018
PAR, SIMultAneous .. ... covtsnvesaroessronvosssssosnsanesssnassvsessanssasssessss 1050
Penetration Turn Altitade, DF .. .. ..ottt icirrossssoscevnssassnsansssosrosessssaness 813
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Penetration Turn Altitude, Initial Approach . .....cvvvrverrriarasotsrararernsersccens 23S
Penetration Turn Altitude, VOR . ..o ivcvssorsevrosasrsosononssnssrcanssrasssseasoss 423
Penetration Turn Distance vs. DIVErgence .......ccccecevcvrccorrsooarsecscsnsnrecacnns 238
Penetration Turn Initial Approach Obstacle Clearance .......cccvserrrororcrrrecvrnroeons 234
Penetration TUrN TADIE .« e covveorrsocovesasssosrrsscaasoseaonssssrsrorsssnsssssas 238
Penetration Turm, ILS .+ ...t vcveivevonsarsrasessasocnavstnsresesnrsesssrosscsroes 924
Penetration Turn, NDB ....... e seeesneravesenennearsunessesrsetasesrsnsaass 623
Penetration Turn, VOR ...t iieeeeiovoorsacoassososstansorenssretvorccassecrranie 423
Penetrations as Injtial Segments . ........covieecsercarassrartserarcrorcacrrarsear e 23
Pilotage Exror Standards . ..., c.cvnrerarecarrrostnscaiinrsrnstsnt e . Foreword
Point in Space Approach (Hell.) P M § U 4
Positive Course Guidance for Final Approach  ............ Chencesaseranrarannns ereevsss 250
Positive Course Guldance in Missed Approach .. ...ccccerovsercrtanrssrasuinsctcotsnanes 213
Pasitive Course Guidance, Requiremients .....c.cioceaeseoetosacercvirstatasasvsastns 211
Positive Course Guidance, RNAYV e e eenesesenrearere s tsastansaanasaseesess 1502
PrecipitousTerrain.EﬂectonMDA.............................................323,Al-2
Precision Approach MInImums ... .c.ceeieviinereireenreoroncrrnrtoscnonansrenoees 23
Precision Approach RadAr .. ....cuvieirveeonsroarssrerstecnrsccnuscnrecrnoress See PAR
Precision ApproRch . . .. .cocoeicvarrsreetorararae et oo e v 5,AL2
Primary Areas, En Route et i eaeeenssesseeesaereeitssesansrearasaaranseesanes 1711
Primary Area ...... eerereanesues seeaeens eeeesrareeveses e Cecaeaceiae e . Al.2
Primary Area, RNAV A R R R R R R L2
Private Procedures, ENgIbllity .. ... ..o cioroireeroisneeniniaarsisnirsctiscrancnanes 120
Procedure Construction (Hell) ........c0enveviirerenrrssntrorscnroocncncss ceeeenes 1109
Procedure COnStruCtONn . ... .coscssssosssnsssataarsarnsossssossrsossssovesasasvce oo 214
Procedure Identification (Hell.) U I 8 U
Procedure SEBMEINLS ..o veotaorararrsarsrsesrsosatattaatosrsaasastntesosebrsrey 214
Procedure Turn Alfltude, DF .. ..o vierrrrossnversassessssersnssacnosrsrcrncrcrcss 813
Procedure Turn Altitude, NDB . ... covreverronsoansscasrsosesansssssssssasscasatosas 613
Procedure Turn Altitude, VOR .. ... vivivnrrterrsrersrssnceseennces cerre e cieens . 413
Procedure Turn as Initial Segment ..., .. .. 0 eecrttriaroscrensneenss P &,
Procedure Turn Completion Altlitude Difference ... ...ccvveiioinriennrcnrrnenvsorrrenes 234
Procedure TUrm DISIANCE . .. c o tvvrorerrrooresessorostsseresasssctasensvsstvrorsass 234
Procedure Turn, Elimination . ......cvverrieecnsirrnsorsitsacsisranartenercenses 23
Procedure Turn, ILS ... voiavrevanians Cetsseabtsaresrresaseran Crrasescararsess 924
Procedure Turn, Initial Descent Gradient .. ... .cccearovrrirrrartirttrtessrttrentscans 234
Procedure Turn, Point of Origin . ... oviiiiiiinanincnaenes ttearer s et s et eanacanan 234
Procedurc APProval . ....c.oceotsversstocnesosstssaortoostotrran bt rsreny 122
Procedures Cancellatlon .. ..... ooesvevesstoserssssssassccssrssssnsssssssssvoteane 123
Procedures, Airport Requirements . ..........oiiititsntstntsorscroonseceen ceereens .. 122
Procedures, CRANGES £0 ... ocovoverssrocensacoanotosassostrssesasvcsronsecensens 142
Procedures, Communications Requlred .. ..cviviviitieinirironasissrsnsencncorsrinieee 122
Procedures, Coordination e teeereeeeseseseraracetesesesaransneeseasaso 123,130, 150, 172
Procedures, Dissemination by Notam . ... ...cocveoareesertonsaossscnnscncrtsorenes 50, 172
Procedures, Effective Date .. ... veeentnsstsosorssocssrtraarsscssnsorsorcsrescsny 170
Procedures, Eligbllity . ... .ouvcevieiesesuocastrennionestsoccntrecnsartecsecsnsee 120
Procedures, Emergency Dissemination . . ............. cesenaean e saessseeense s ... 150, 172
Procedures, Formulation .. .....oeeestocrsnsocseasotsasecartassanracrsanrtentey 1490
Procedures IJentifiCAtION . ... covesisevvasrrrsrseossrassssisostatsatstsvsrsottssnns 160
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Procedures, ISBURNCE . .. vovessasssostrsesesnsscscsassantossssssssusasesoesensssses 171
Procedures, Jurisdletion .. .....viiverrtetrertscrsrtsccssseasncosansoncsoscsssssss 131
Procedures, Lighting Required . ........c.0veeeavvevesooreessosrescncesnsansonsssess 122
Procedures, Military, Nonstandard ... .......ccotussoevsvsessssstsnsosssssassssesass 14l
Procedures, Navigation Facility Requirement . ... ... ciii0iiiiniisrensntesscscosassseocss 122
Procedures, NDB . . ... ccccvvnevssscscosaarsoncsnassoasasssesssssssrsvensssssss Se& NDB
Procedures, Nonstandard .. .....c.c0000r0uvssncsssassssecsansssosssasssosssosssoes 141
Procedures, Notams for . .......cocooveecacrsatssvosossssssassassasscsssaassssscssss 150
Procedures, Obstacle Marking & Lighting ... .....000iiereetosrvocaccnsosnssoscsnrsosess 122
Procedures, ObStructlons 0 . .......cccoesentovecrantossaosasssossssanrsassecevsesss 122
Procedures, Publication . .......ccv00tvieenecansacanans ceesestaseeanns P ]
Procedures, ReqUESES . .. ...co0veerovecnvssonsnsssesosnssscessscsassvonnssvessacss 121
Procedures, Responsibility .......c 00000t iveceiinneecrtsrecrtscctcessvossssssasss 130
Procedures, Retention . .......c0ceeneeeennaocoserossssssssncacsasnssssesssssssss 123
Procedures, Submission ........... Cebtreseseressenansesenns B ¥ 1]
Procedures, Weather Information Required ......... 0000 euttnsvssosssaanssnssssnsesses 122
Procedure, Missed Approach ........ccveennesrorsessrosncsarsosscorcarnssossescassasas 270
Publication of Departure Procedures . .......coctoeeecosssccososssosossvenssnsasrssses 1207
Publication of Minimums .. .......vc o0t eevossososscscssossasessossosscessssssssass 31
Publication of Procedures ........ chesesnansee et eercaeaseteses st assnennn cesaes 170
Purpose of TERPS ... ... .. ceiiniieiieanasoosssssossrsssosonnssnatsnossrsnnas 1
RAAAr ACCUFBCY .+ o . ¢t e vveovonnssosnssastosnsassnsssossssasssoscsssesasassseranse 286
Radar Fix ......... Cerecsesesanen eraaes srevresanes Cetianaraens T . &
Radar Monitor ...... e {1279
Radar Pattern Deviation ASR ... .. 00 everrircestrssoscnsssnsrosscssnsasssssssesss, 1048
Radar Patterns, ASR .......... ceenen P (1741
Radar Procedures .. ...cvooteesvsossnsessesossnssnssosnacsssnsssssesssessocssesss 1000
Radar, Airport Survelllance . . .. ... .. .ttt iiiitennsesocesnnaseacscsensss. See ASR
Radar, Precision Approach . . . . oo v ieiiieisoteertiosseoscnsnonnocns trssessessss See PAR
Radial Final Approach, TACAN . ...... .. c0ecenvncnsssoreossssssosassnssassoseanss 523
Radial Final Approach, VORTAC ... .....c0uvernenioresnrassvoassosessrsossrvsosessss 523
Radial Final Approach, VOR/DME .. ....... 00ttt eiennscnsceasoosrssssecsssassssses 523
Radial Intermediate Segment . ........ccc0ittttecroreccatsnvsassassnsssccsassnssss 240
Radials, Units Used ....... e Cetresesavsessesarenne iesessesa et ey eeee. 210
Radlus, Arc Intermediate Approach Segment .......ccc0itiveirerecssntrecessacrssoreeas 243
Radius, Arc, Initial Segment ........c00i0uctectssosasnssssssesetssssorscssrasseses 232
Random Routes ....... Crr i s e £ 1)
Random Vector .......crivevseennsocnnsnas cesrsee cesrsrasesenn eeasersseacessses Al-2
Range, Runway Visual ... .... ... iceiiiieecesarernotscnntsnsssssassssesseessss See RVR
Reckoning, Dead ........ 0000t tneerenssssvssssssonsossssesssssssssssscssnssssess Al
Reference Facllity ........cc0o0iicetnnsesnrsosesennasesesssncasssasesesss 1501, 1502, 1504
RefErencesS . ....ccoeovesnssnocrosaossnsesosnnsssosasssssenrseecsanstionsesssanss ANS
Relocation of GS, PAR .. ... ... viceicusnocsntornssssorsconsnssans ceresseensessss 1027
Relocation of the Glide Slope PAR (Hell.) ......cccovrtnvsvesrvotncansassssossesnsesss. 1166
Remote Altimeter Source, Effect on MDA ... ... c.covevsvtonsvsorsotssossnssessossssse 323
Requests for Procedures . ......c.cccoeeeeeanoosossvsososasessossossssesnnssrsosssas 121
Responsibility for Procedures . ........oerectssoevessssoscosssssssoseasssssnssrsaseee 130
Retention of Procedile8 ... ccooeveesssoronseanssossssonssccscsstssonnsssorasssssses 123
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Review, Annual ... .. o0t ettvritoseancsnssannossnansonas cessen
Rho-Rho, RNAV . . . ..t iiiceinssentnencacans Ceesteane . Ctr e
RNAYV Descent Angle ....... co ceteenene ceeenee ceeans eetenee
RNAY - General ..... Ceenee craean st e et e enanenas Cehe bt
RNAYV Procedure Construcllon ................. cee it e veeun . .

RNAYV Procedure Identification st e e e et es s e ettt e s st a0

RNAVRoutes ..........
ROC..... e tereereasrasrenna
Rounding MDA . ... .c.tvitieetoncoccnssosronasoaasnosoaass
Route Change Waypoints
Routes, Departure . . .. ..... oottt reesnorsesnssnnns
Route Width, RNAV | . ... ... vttt ntnnresorocersasnsososasos

e 0080

LN I Y
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Turning Missed Approach Obstacle Clearante .. .......cvvevertttioaivecsosnnessassasas 276
Turning Missed Approach, ILS . . ... . v tivvrevrootrsrrserosssocasrssnvanassss, 943 944
Turning Missed Approach, PAR (Hell.) ..............c.ciiiiiiiians, T § i)
Turning Missed Approach, PAR ..... ... .ottt iiintitnnsrorssasnns veoo. 1033, 1034
Turning Missed Approach, RNAV . ... .. i iitietitreeetrsostiornonoesasssvassonns . 1534
Turns, Early ... o0 eveeenan teeeenen fenesrrenannes et eae e 1204, 1205
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SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPCSE«

In addition to minor revisions, clarifications, and editorial

corrections, this change transmits a new Table 6, Effect of HAT/HAA on
Visibility Minimums (chapter 2), and adds new Chapter 12, Departure

Procedures,

PAGE CONTROL CHART

Remove Pages Dated Insert Pages Dated
iii thru vi 7/76 1ii thru vi 2/79
xvii thru xx 7/76 xvii thru xxi 2/79
1 thru 8 7/76 1 7/76
2 thru 8 2/19
11 thru 16 7/76 11 and 12 2/79
13 /76
14 thru 16 2/79
19 thru 30 7/76 19 thru 29 2/19
30 7//6
33 and 34 7/76 33 2/79
34 7!/76
39 thru 44 7/76 39 thru 44 09
53 and 54 7/76 53 7/ 76
54 2/79
75 thru 92 7/76 75 thru 92 2/19
95 thru 102 7/76 95 thru 102 2/19
105 thru 110 7/76 105 7!]6
106 thru 110 79
113 (and 114) 7/76 113 thru 124 2/19
Appendix 2 Appendix 2
Pages 1 and 2 7/76 Pages 1 and 2 2/79
5 and 6 7/76 5 and 6 2/719
11 and 12 7/76 11 and 12 2/79
Appendix 4 Appendix 4
Pages 1 thru 6 7/76 Pages 1 thru 6 2/79
Appendix 6 Appendix 6
Pages 11 and 12 7/76 Page 11 /76
12 2/79

,\\ é % Vid W .

. /J A. FERRARESE, Acting Director, Flight Standards Service

Distribution: ZFs-827 Initiated By: AFS-700

For sale by the Superintendent of Documents, U.8. Government Printing Office, Washington, D.C. 20402



RTMENT OF TRANSPORTATION
c H AN G E DEFPEIAJERAL AVIATION ADMINISTRATION

8260.3B CHG 2

Azmy ....'.l.......‘....m95-226

Navy ..... OPNAV Inst 3722,16C 10/22/79
Air FOrceiceessesssesesss AMM 55-9 Cancellation
Coast Guard bss000ssssobss CG 318 DateiRetain

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE. Provide artwork for Figure 101 and related page revisions
inadvertently omitted in the initial printing process of Change 1.

PAGE. CONTROL CHART

\

Remove Pages Dated Insert Pages Dated
7 and 8 2/79 7 2/79

8 10/79

91 thru 94 7/76 91 7/76
92 and 93 10/79

9l 1/76

A

KENNETH S, HUNT
Director of Flight Operations

Distribution: zps-g827 Initiated By: Ar0_700



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

8260.3B CHG 3

Arrny Oo-ooo-ooooooom 95"226 6/3/80
Navy ... OPNAV Inst 3722.16C Cancellation
Air Force ssecssssne AFM 55_9 Date: Retain

Coast Guard ...ce.. oG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURFOSE. This change incorporates a new Chapter 17, Enroute Criteria
into the TERPs handbook and is oconcurred in by the TERPs signatories. These
criteria formerly were contained in FAA Handbook 8260.19, Flight Procedures
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PURPOSE. This change updates references to Federal agencies, corrects
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typographical errors are also corrected.
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Coast Guards. « » o« ¢« » » » CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE, This change corrects three errors included in previous changes.
It deletes the requirement to apply excessive length of final penalty to
circling procedures, includes the formula for one-half the width of the
primary area in figure 65, and replaces incorrect NATO STANDARD (C)
lighting figure with figures showing the two systems being used.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION 8260.38 CHG 7

Army ™ 95-226 12/6/84
Navy OPNAV Inst 3722 16C
Air Force AFM 55-9
Coast Guard .. . . .CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

PURPOSE. This change updates Navy distribution requirements. updates portions of
the Table of Contents, revises reference to aircraft categories, provides easier
to follow instructions on dead reckoning (DR) initfal segments, gives revised
criteria on step-down fixes, revised holding areas/obstacle clearance, revised
standard alternate minimums, a vrevised Section 1 for PAR straight missed
approach. and corrects several typographical errors in references in Chapter 17.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION 8260.3B CHG 8

Army. . . . . . . . . . TM 95-226
Navy. . . . . OPNAV Inst 3722.16C 3/24/86
Air Force. . . . . . . . AFM 55-9
Coast Guard. . . . . . . . CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROGCEDURES (TERPS)

PURPOSE. This change adds new criteria to TERPS to permit course reversal
using non-collocated navigational aids and procedure turn criteria where the
turn fix is other than the facility or final approach fix (FAF).
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FEDERAL AVIATION ADMINISIRATION

m U S DEPARTMENT OF TRANSPORTATION
8260.38B CHG 9

ARMY T™ 11-2557-26
NAVY .. OPNAV INST 3722.16B 7/26/90
USAF........... AFM 55-9
USCG....... UNNUMBERED

SUBJ:  UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change transmits Chapter 15, Area Navigation (RNAYV), to the United States Standard
for Terminal Instrument Procedures (TERPS), Order 8260.3B; Department of the Army Technical Manual,
TM 11-2557-26; Department of the Navy, OPNAV INST 3722.16B; Department of the Air Force Manual, AFM
55.9; and the United States Coast Guard manual, unnumbered.

2. SUMMARY OF CHANGES. Chapter 15, Area Navigation (RNAY), is a major change and addition of
criteria. Appendix 6 is revised to include additional terminology. The Table of Contents is revised to include
chapter 1S with additional figures and tables.

3. DISPOSITION OF TRANSMITTAL. Retain this page after changed pages have been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
m FEDERAL AVIATION ADMINISTRATION

826038 CHG 10

ARMY.......TM 11-2557-26 12/4/90
NAVY .. OPNAV INST 3722.16B
USAF........... AFM 559
USCG .. ..... UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change makes minor changes to table 9, chapter 3, Civil Straight-in Minimums, as a
follow.up to Action Notice A8260.6. The change removes reference to middle marker {MM) In note 3 under
nonprecision minimums; references operations specifications regarding MM under precision approach (line
14); and reduces "D category runway visual range (RVR) in line 13, precision approach.

2. D1 ON O N Retain this page after changed page has been filed.
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43-44 4/1/83 43 12/4/90
4 4/1/83
]
Witdipre € fm&c
Wwilliam C. \ditnycom

Acting Director, Flight Standards Service

istribution: iti ‘
Distribution IVS.827 initiated By: AVN-540/AFS-420



U.S. DEPARTMENT OF TRANSPORTATION
m FEDERAL AVIATION ADMINISTRATION

8260.3B CHG 11

ARMY.......TM 11-2557-26
NAVY . . OPNAV INST 3722.16B 5/7/92
USAF........... AFM 559
USCG ....... UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change refines criteria in paragraph 323b for adjustments to minimums required for
obstacle clearance necessary when utilizing a remote altimeter setting source (RASS). The method in which
procedures specialists apply required adjustments is changed. The concepts of non-homogeneous weather and
precipitous terrain are absorbed within the computational formula and further adjustments for those

situations are not required. Figure 37B on page 41 was renumbered 37D to accommodate fwo new figures,
37B and 37C, page 38-2,

2. DISPOSITION OF TRANSMITTAL. Retain this page after changed page has been flled.
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U.S. DEPARTMENT OF TRANSPORTATION
m FEDERAL AVIATION ADMINISTRATION

8260.3B CHG 12

ARMY.......TM 11-2557-26 5/21/92
NAVY .. OPNAV INST 3722.16B
USAF........... AFM 55.9
USCG ....... UNNUMBERED

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change provides a descent gradient table for high altitude jet penetrations using arcs of
less than 15 miles (par 232a). Table 10 is changed to provide 1/4 mile credit for ODALS on a precision
straight-in. Appendix 2 is changed to provide specific guidance to computed required procedural parameters
for some military PAR systems.

2. DISPOSITION OF TRANSMITTAL. Retain this page after changed page has been filed.
PAGE CONTROL CHART

REMOVE PAGES DATED INSERT PAGES DATED
11.12 12/6/84 11 5/21/92
12 12/6/84
12-1 (and 12-2) 12/6/84
43-4 12/4/90 43 12/4/90
4/1/83 4 5/21/92
Appendix 2 Appendix 2
11-12 4/1/83 11 4/1/83
12 5/21/92

()/

- it

Thomas C. Accardi
Director, Flight Standards Service

Distribution: Initiated By:
ZvS-827 AVN-540/AFS-420



U.S. DEPARTMENT OF TRANSPORTATION

FEDERAL AVIATION ADMINISTRATION

ARMY ........ ceees. TM95-226
NAVY ...... OPNAV INST 3722.16C
USAF ---------- L I AFM 55'9

8260.38 4G 13

3/12/93

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change adds criteria to chapter 9, section 9, for triple simultaneous ILS procedures. Previously,
this section covered only dual simultaneous ILS procedures. Existing figure 96 becomes figure 96A. Figure 96B is new.
Existing figure 97 becomes figure 97A. In figure 97A, coverage of normal operating zones has been increased for clarity.
Figure 97B is new. This change also includes corrections to change 12, published 5/21/92,

2. DISPOSITION OF TRANSMITTAL, Retain this page after changed page has been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
m FEDERAL AVIATION ADMINISTRATION

8260.3B CHG 14

3/12/93
ARMY .............. T™ 95-226
NAVY ...... OPNAV INST 3722.16C
USAF ....... ceeeenos AFM SS9
USCG .......cevvvienn CG 318

SUBJ:  UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change refines criteria in chapter 11, section 3, Takeoff and Landing Minimums, to more closely
align with FAR 97.3(d.1) and applicable military regulations. Separate criteria bave been developed for computing
visibility for "copter-to-runway" approaches to minimum visibility values of one-half the corresponding Cat "A"
fixed-wing value,

2. DISPOSITION OF TRANSMITTAL. Retain this page after changed page has been filed.
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U.S. DEPARTMENT OF TRANSPORTATION
m FEDERAL AVIATION ADMINISTRATION
8260.3B C1G 15

ARMY .. ..o T™ 95-226
NAVY ..o s OPNAYV INST 3722.16C 9/10/93
USAF ...iiiniir cvveriiniinns v, AFM 55-9
L 6 CG 318

SUBJ:  UNITED STATES STANDARDS TERMINAL INSTRUMENT PROCEDURES (TERPS)
1. PURPOSE. This change deletes the TERPS requirement for middle markers for precision ILS approaches,
thereby, removing the 50-foot penalty for all users of this instrument landing system.

2. DISPOSITION OF TRANSMITTAL: Retain this page after changed pages have been filed.
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CHANGE

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

ARMY..... ciievr ciiiniiies e, T™ 95-226
NAVY i o OPNAYV INST 3722.16C
USAF ...ttt v, AFM 55-9
USCG ..o i i, CG 318

8260.3B CHG 16

2/18/94

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change further refines criteria in Order 8260.3B, chapter 3, section 2, paragraph 323b, Remote
Altimeter Setting Source (RASS). This change also incorporates any editorial requirements occurring in chapter 9
from previous changes.

2. DISTRIBUTION. This change is distributed to all addressees on special distribution list ZVS-827.

3. EXPLANATION OF CHANGES. This change provides relief to the stringent requirements published in
change 11 to this order while still meeting the basic tenants of safety in the RASS study on which this change is
based. The concept of nonhomogeneous weather and terrain differentials is absorbed within the computational
formula, and further adjustments for those situations are not required in the application of RASS adjustments. This
change also updates the U.S. Navy addressees for Department of Defense distribution.

4. DISPOSITION OF TRANSMITTAL. Retain this page after changed pages have been filed.
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U. S. DEP ARTMENT OF TRANSPORTATION

8260.3B CHG 17
FEDERAL AVIATION ADMINISTRATION
2/13/98
ARMY cooiiiccccrsrsvcrsne T™ 95-226
NAVY ..o, OPNAVINST 3722.16C
USAF ... AFJMAN 11-226
USCG ...oooccrmrmiiirirccecvcvsaesenescnsesiernane CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOQSE. This change incorporates criteria contained in AVN Supplements to TERPS. It also corrects
and updates criteria for evaluating the visual portion of an instrument approach, computing descent gradient,
descent angle, and Visual Descent Point (VDP). Area navigation (RNAYV) criteria are updated.

2. DISTRIBUTION. This change is distributed in Washington Headquarters to the division level of Flight
Standards Service; Air Traffic Service, the Offices of Airport Safety and Standards; and Communications,
Navigation, and Surveillance Systems; to the National Flight Procedures Office; the Regulatory Standards and
Compliance Division at the Mike Monroney Aeronautical Center; to the regional Flight Standards divisions;
and to special Military and Public Addressees.

3. EFFECTIVE DATE. April 20, 1998.

4. EXPLANATION OF CHANGES. This change incorporates all AVN Supplements to TERPS, provides
a method for evaluating the visual portion of an instrument approach, and introduces criteria for determining
final segment length based on descent angle. It revises ILS and PAR obstacle clearance calculations; adds
criteria contained in FAA Order 8260.34, Glide Slope Threshold Crossing Height Requirements, to chapter 9;
and updates chapter 15.

5. DISPOSITION OF TRANSMITTAL. Afier filing, this change transmittal should be retained.
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C H AN G E U. S. DEPARTMENT OF TRANSPORTATION 8260.38 CHG 18
FEDERAL AVIATION ADMINISTRATION '

11/12/99
N LY 3 G TM 95-226
NAVY oooorroceeeereresecossen OPNAVINST 3722.16C
617N AFMAN 11-226(1)
161507 c J0TNN OO CG 318

SUBJ: UNITED STATES STANDARD FOR TERMINAL INSTRUMENT PROCEDURES (TERPS)

1. PURPOSE. This change transmits revised pages to Order 8260.3B, United States Standard for
Terminal Instrument Procedures (TERPS).

2. DISTRIBUTION. This change is distributed in Washington Headquarters to the branch level in the
Offices of Airport Safety and Standards; and Communications, Navigation, and Surveillance Systems; to
Flight Standards, Air Traffic, and Airway Facilities Services; the National Flight Procedures Office and the
Regulatory Standards Division at the Mike Monroney Aeronautical Center; to the branch level in the
regional Flight Standards, Airway Facilities, and Air Traffic Divisions; special mailing list ZVS-827, and
to special Military and Public Addressees.

3. EFFECTIVE DATE. January 20, 2000.

4. EXPLANATION OF CHANGES. Significant areas of new direction, guidance, and policy included
n this change are as follows:

a. Paragraph 122a adds wording to ensure requirements in AC-150/5340-1, Marking of Paved
Areas on Airports, and AC 150/5300-13, Airport Design, are met during instrument procedure design and
review. The changes in these AC’s will impact instrument procedures.

b. Paragraph 161 changes the approach procedure naming convention. Instrument landing system
(ILS) procedures utilizing distance measuring equipment (DME) will no longer have DME in the procedure
name. If DME is required to support ILS localizer minimums, the chart will be noted to indicate DME is
required for localizer (LOC) final. The naming scheme for multiple approaches of the same type to the
same runway is changed to use alphabetical suffixes. The procedure title “area navigation (RNAV)”
indicates wide area augmentation system (WAAS), lateral navigation (LNAV)/ vertical navigation
(VNAV), Flight Management System (FMS), or global positioning system (GPS) approach systems define
the final segment. The title for these procedures is RNAV RWY.XX, etc.

¢. Paragraph 234b changes the procedure turn protected airspace to allow it to vary according to the
entry altitude. As the altitude increases, so does true airspeed. This change ensures the obstruction area
will contain the PT maneuver regardless of initiation altitude.

d. Paragraph 251 increases the visual segment obstacle clearance surface (OCS) starting width
associated with straight-in approaches from a total width of 400 feet (+ 200 feet) to 800 feet (+ 400 feet).

Distribution: A-W(AS/ND/FS/AT/AF)-3; AVN-100(150CYS); AMA-200 (80 CYS); Initiated By: AFS-420
A-X(FS/AF/AT)-3; ZVS-827; Special Military and Public Addressees



8260.3B CHG 18 11/12/99

e. Paragraph 252 publishes actual descent gradient to threshold crossing height (TCH) where
straight-in minimums are prohibited because of excessive descent gradient. Publishing this value aids
pilots in determining whether or not to attempt a straight-in landing and provides methodology for
accommodating S/D fix altitudes above the final approach fix (FAF) to TCH descent.

f. Paragraph 253 adds requirement for the visual descent point (VDP) DME to be collocated with
the facility providing final approach course guidance (U.S. Navy/U.S. Army/U.S. Air Force/U.S. Coast
Guard NA). Wording is changed to clarify the requirement, but the meaning is not changed.

g. Paragraph 277b provides the “appropriate final required obstacle clearance (ROC).” Previous
version required 250 feet of ROC regardless of facility type.

h. Paragraph 282¢ adds guidance to ensure marker beacons are used as fixes ONLY when
associated with the facility providing course instructions.

i. Paragraph 334c adds the new guidance in AC 150/5300-13 that requires precision instrument
runway markings for visibility minimums less than 3/4 statute mile, and requires touchdown zone lighting
and runway centerline (TDZ/CL) for runway visual range (RVR) less than 2,400 feet.

j- Paragraph 1028 changes the wording to allow military operations with 100-foot category I height
above touchdown (HAT) on precision approach radar (PAR) procedures.

5. INFORMATION CURRENCY.

a. Forward for consideration any deficiencies found, clarification needed, or suggested
improvements regarding the contents of this order to:

DOT/FAA

Flight Procedure Standards Branch, AFS-420
P.O. Box 25082

Oklahoma City, OK 73125

b. Your assistance is welcome. FAA Form 1320-9, Directive Feedback Information, is included at
the end of this change for your convenience. If an interpretation is needed immediately, you may call the
originating office for guidance. However, you should use FAA Form 1320-9 as a follow-up to the verbal
conversation.

c. Use the "Other Comments" block of this form to provide a complete explanation of why the
suggested change is necessary.

6. DISPOSITION OF TRANSMITTAL. This change transmittal should be retained after changed
pages are filed.
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44-1 (and 44-2) 4/1/83 44-1 (and 44-2) 4/1/83
89 (and 90) 2/13/98 89 (and 90) 11/12/99
15-11 and 12 2/13/98 15-11 11/12/99
15-12 2/13/98

L. Nicholas Lacey

Director, Flight Standards Service
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of Transportation

Federal Aviation
Administration

Directive Feedback Information

Please submit any written comments or recommendations for improving this directive, or suggest
new items or subjects to be added to it. Also, if you find an error, please tell us about it.

Subject: Order 8260.3B CHG 18, United States Standard for Terminal Instrument Procedures
(TERPS)

To: DOT/FAA
ATTN: Flight Procedure Standards Branch, AFS-420
PO Box 25082
Oklahoma City, OK 73125

(Please check all appropriate line items)
An error (procedural or typographical) has been noted in paragraph on page

Recommend paragraph on page be changed as follows:
(attach separate sheet if necessary)

In a future change to this directive, please include coverage on the following subject:
(briefly describe what you want added):

Other comments:

I would like to discuss the above. Please contact me.

Submitted by: Date:

FTS Telephone Number: Routing Symbol:

FAA Form 1320-19 (8-89)



